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INTRODUCTION

The Colorado School of Mines Research Institute was engaged
by Johnson and JohnSon to conduct a complete study of the mining
and milling of tale by their wholly-owned subsidiary, Windsor
¥inerals. This study was authorized by letter from Mr. Willian
Ashton on 12 June 1970, in which he accepted our letter proposal
of 9 Juune 1870.

This report deals entirely with the geology and ore Yemerves
of the Harmmondsville Mine which is a source of cosmetic grade
talc for Windsor Minerals Company. A report on Mine Safety was
issued on 12 August 1970, and a report on bensgficiation of the
Hammondsville ore will be issued in the near future. A report,
"Beneficiation of Vermont Talc cdneontratos," was issned on 18
September 1969 (Projact Number 290527).
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OBJECTIVE

The objective of this study wasg to estimate an ore reserve
tonnage and quality at the Hammondsville Mine. In conjunction
with this, it was necessary to study in detail the geology of
the mine and the mineralogy of the ore material. This latter
information will facilitate future mine development and planning.

-:---:-.-————.-..-
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SCOPE

The study included an examination and detailed geologic
mapping of all accessible parts of the Hammondsville Mine., All
available drill core was examined and the talcose zones were
split. One half was Sent to Golden for mineralogic and chemical
assaying. The remainder was replaced in core boxes at Windsor.

Ore reservas were estimated and, based upon the assay re-~
sults, the amount of recoverable platy talc was also estimated,

Flotation tests were conducted on several samples and

mineralogic and colox tesiing was done on the cleaner concen-
trates.

-‘-.--.--I.-l'll
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CONCLUSIONS

The reserves at the Hammondsville Mine helow the BE0 Level

are approximately 3.75 million tons of Indicated ore containing

about 967,000 tons of platy talc. The mine life appears to be

nore than twenty years at the present production rate.

Ore gquality varies greatly from area fo area within the ore
body. This is due to the variability in carhnnate content and
the inverse relationship hetween the magnesite and talc contents
of the ore. On the other hand, magnasite and chlorite contents
are directly related so that, in souc‘ of high carbonate (most

of which is magnesite) the color and talc content may be expected
to deteriorate.

--I-.f.-

In particular, it appears that the coloxr of the

finished product may deteriorate down-dip from the present mine

workings. More drilling will be necessary to clarify this point.

1834005148
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Some additional drilling is strongly recommended. This will
be necessary to ascertaln whether or not the color of the re-
covered talc yroduct actually does deteriorate down~dip from the
present mine workings. At the same time, much of this recom-
mended drilling will be invaluable for mine planning. XLimited
drilling is also necessary to improve the quality of ore reserve
estinates.

A three~dimensional model showing the stopes in the south-
east end of the mine, especially on and below the 860 Level
should be constructed. This would be very helpful to the mine
staff. Drifts and stopes could be made of some easily worked
material, such as soft wood. The dimensions would not need to
be precise. The main ohjective would be to show the relative
positions of stopes. This would give a more clear picture zs

* to what additional stoping could be accomplished. At present,
Mr. Winston Dezaine, the Mine Supﬁrintcndaat, has a remarkably
good mental picture of the deposit and appears to have dome an
excellent job of getting high recovery from most sections of the
mine. Ouv impression ig that stoping plans are nade on the basis
of visual estimates of ore quality, and an effort is wade to lo-

i

cate pillars so that they contain poorer quality material. The
success of the mathod depends largely on Mr. Dezaine, and if he
should be unavailable for any reason, the operation would prob-

ably be severely handicapped.

II‘---:-.--a--
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"' _ DISCUBSION

Location and Accessibility

The mine is located on the east gide of Vermont Highway
No. 108, less than oné-quarter of a mile north af Hammondsville,
Vermont, and is easily accessible. The mill is approximately

two niles to the southeast on the .Ama‘road.

Clipate and Topography

The area has the typical, extreme, New England climata,
The topography is fairly rugged., Topographic relief varies as
much as 1,000 feet per mile in nany places near the mine. The
topography appeaxs to have been caused principally by glaciation,

. resulting in fairly steep slopes on the margins of U-~shaped

valleys.

The area was mostly cleared and utilized as pasture about
the'turn.of the century but has been allowed to revert to dense

forests, over most of the slopes, since that time.

Mine Development
The mine wae originally opemed in 1908 as an apen pit. In

recent years, ubderground workings have been doveloped from the
wall of the pit. There are now two underground levels, the 860
Level and the 950 Level, which are designated by their elevations
above 8ea level. A third level, at approximately 760 feet above
sea level, is pressntly being develaped by the sinking of an

. inclined shaft. The two existing levels are fairly extensive

7
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Discugsion ~ continued

(both are over 1,000 feet in iength) and are connvected by nany
stopes., The upper level, the 960, has mumerous stopes extending
upwards, some of which have holed through to the surface.

Geology

Genaral Geology

The mine is located on the north flapk of the Chester Dome,
a part of the Green Mountain Anticlimorium. The talc deposit
is not unique, being only one of several hundred found in a
fairly linear array from Newfoundland to Alabama. These deposits
are found primarily in early Paleozoic rocks which were meta-

morphosed to schists, gneisses, and warbles. They were formerly

a:-ﬂ'lll.._."

sands, shales, and carhonates which were deposited in pear-ghore
or shallow-vater eugeosynclinal environments, These sediments
were later overthrust from east to west to form the Vermontia
Goanticline which is an intensely folded morth-trending belt of
Pracambrian and early Paleozoic rocks. The State Geologic Map
of vernont indicates that the rocks adjscent to the mine area
are probably Devonian (roughly 230 million years old) whereas
Chidester (1931) states that they are probably Cambrian or
Ordovician in age (roughly 350 to 600 million years old).
Eardley (1962, p. 170) indicates that they are Bilurian (between
the previous two ranges) in Rge.

——
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Discussion - continued

The rocks of the region are primarily metamorphosed sedi-
mentary rocks, However, these schists, gnoissas, and marbles
are intruded in many places by igmeous rocks (mostly acid, or
granitic), Extrusive igumeous or volcanic rocks are also present.

The Mount Ascutney stock, a few miles to the southeast of
the mine, is a granitic intrusive body which has intruded and
truncated the Standing Pond volcanics of the Devonian (Silurian?)
Waits River Pormation. These volcanics are reported ta extend
to within a mile or so of the mine and there have heen a few
basalt dikes noted in core from the mine area as well as within
the mine workings proper.

It is the author's opinion that one or mores of these igneous
bodies was the source of silica, which was added to a magnesian
carbonate, probably dolomite but possibly magnesite, to form
talc. The generalized reaction is shown below:

Dolomite + Silica — Tale + 805‘:’ + Soluble Calcium Salts
CaNg(C0Os )3 810,  SMgO-48i0, CO, Catt

Intermediate and side reactions could have given rise to
a number Oof products which sre not shown here. Among them are
brucite, chlorite, magnesite, and various clays and calcium

complexes.

l.'-.--‘--.-.:ll
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Discussion ~ continued

Mine Geology
The host rocks for the ore body are mostly quarte-hiotite

schists and/or gneisgos. These are at least a few hundred feet
thick in the hanging wall of the mine. In many places they be-
come garnetiferous and contain a2 few thin quartz veins, nin,ral—
ized with pyrite and pentlandite, A few thin (six inches to
threa feet} basalt dikes are also preaent.

In most places along the walls of the talc body at Hammonds-
éille, the host rock has been converted to a chioritic biotite
sghist. This may be the result of alteration along a strati-~
graphic contact or it may represent a facies change in the pre-
existing rocks. This coarse-grained biotite or chlorite schist
contact has been called blackwall by the miners.

The hlackwall schist is used as a2 stratigraphic marker in
mining to determine the location of the edge of the ore zone.

It varies in thickness from a few inches to a few feet. VWhere the
talc pinches out between oxre lenses on the 860 Level, a thin
layer.o! the blackvall can be followed from oOne lens to the

next. This confact should be traceable for some distance from
the m:ne,’stratigruﬁhicllly, and ghould aid im explorationm,

The talc deposit at Hammondsville has a general tabular form
with an average strike to the northwest and dip to the northeast
at about 20 degrees. The talec bodies within the mine have a

general lensoid to tabular form.

10
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Discussion - contimed

There are many local variations in strike and dip of
both the hanging wall and, particularly, the footwall. As a
result, the ore body varies radically in its strike direction
and thickness. The lenticular and pod-like character of the
deposit is tberefore, probably not the result of tight, over-
turned f0lding but, more likely, im dua to variations in thick-
ness of the pre-talc carbonate body. Later, dynamic metamor-
phism would have streamlined the shape dur;ng novenmant.

The thicker parts of the ore body contain a core of chlorite
and carbonate which is actually a chloritic marble. This has
been called “serpentine" by the miners and "verde antique" by
others (Chidester, 1951)., The latter tarm, although somewhat
a misnomer, 1is used in this report as it describes the physical
appearance of the rock quite well. Technically, howaver, a
verde antique should contain serpentine. There has baen no
serpentine detected by either petrographic or x-ray analyses in
either the core or the rock samples from the mine. The material
which makes up the core of the thicker parts of the ore body may
be an intermediate alteratiom product from carbonate to talc or,
it may be a product of retrograde metamorphism of dolomitic
marble. In detail, it appearsa in irregulir nasses, crosscutting
the schistosity (see the 880 and 930 Level maps), bhut in the
broader sense it seams to occour at a definite horizon (ses Croass-

Section L).

11
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Discussion ~ continued

The very irregular nature of the footwall makes it diffi-~ .
cult to follow in development drifts. Consequently, it is
paorly exposed in most places, or not visiblae at all, so that
its exact position and attitude £s not clear. A postulated
pattern is shown diagrammatically on the 860 Level map.

Some layers and irregular blocks of chlmrite-biotite schist
occur within the talc ore body and are called “cinders" by the
miners. These create & problem in development work as they may
easily be mistaken for the true footwall of the deposit. To
guard against development drifts being turned into the tale
body, short test holes are drilled into the footwall as drifting
progresses. In most, and possibly all cases, where the develop-
ment drift hag been turned away from the footwall because of
cinders, the fact has been recognized as stoping bhegan, and mining
has been continued to tha true footwall. To a much lesser extent,
developnent drifts have been deviated from the true hanging
wall because of cinders. Again, this has usually been corrected
fairly quickly. '

In the southeastern part of the mine, the ore hody has a
thick leaticular form, with a very irregular footwall. It
reaches a maximum thickuess of about 170 feet (including the
verde antigue core) but pinches rapidly along strike (see (ross-
Section 4-67 to 9-66). Down-dip, the lens seems to decrease
in thickness and increase in strike length so that ite form be-~

12
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Discusgsion -~ continued

comes nore tabular with depth (Section 3-87 to 52-68) (see alwo
talc thickness contour map, Plate.l and in pocket),

The lens then pinches out altogether about 2,000 feet
down-dip from its outorop at an slevation of about 500 feet. The
ore body appears to pimch out abruptly and completely along its
southeastern edge. Extending the drifts there may develop a

little more ore.
The ore body pinches out in the central part of the mine

as seen on the B60 Level but this pinchout is apparently gone
400 feet down~dip, at an elevation of about 650 feet, where the

ore body appears to have a continuously mineable thickness along
% strike length of about 1400 feet.

‘ Along its northwestern adge, the deposmit tends to split
into taic layers which thin to the northwest. These are sep-
arated by increasing thicknesses of waste. Minming in this
direction will be limited by the thickness of the thickest talc
layer, ;ather than by the combined thickness of all the talc
layers. This fact has been taken into account im both the
isopach map of the ore (Plate 1) and in the ore-reserve

eatinate.

Thin Section and X-Ray Apalysis of Selected Rocks

Thirty-eight core samples were submitted for thin-section

analysis. All but a few of these were from within the ore zZone.

13
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Discussion ~ continued

‘These were studied to determine the various rock types and to
examine the relationships bestween the mineral phases. Some
attention was paid to pogsible origins of the talc in order to
make auggestions for further exploration work. The descriptions
of the individual rock specimens will be found in the Appendix,
Bxhibit 3.

It was evident during this phase of the investigation that
optical differentiation between chlorite and talc, when in fine
grains, is nearly inpossible. The refractive index, in oil,
of the two minerals is nearly identical, The high-magnesium
chlorite which ocours within the Hammondsville ore body is color-
less, or nearly so, in thin section and is therefore nearly
indistinguishable from the platy talc. Larger grains of chlorite
do exhibit weak pleocbroism and may be distinguished by this
properxrty.

Several thin sections were made of the host rock and, for
the most part, it was found to be a quartz-biotite schist ex-
hibiting some gneissosity. In places, this rock becomes garnetif-
erous. The garnvets are almost without exception subhedral and
appear to have been altered to clay. In many cases, the garnets
have been embayed by chlorite, indicating probable retrograde
metamorphism, ‘The subhedral character of the garnets has been

_ studied in Vermont by ctqdenil at Harvard University and has

been described in the literature. These are called "rolled"

15
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Discussion - continued

garnets with the implication that they were rolled and crushed
during dynanic metamorphism of the country rock. The crystal
shape was assumed to have been destroyed during such treatmenmt,

It appears from the petrographic work on the thin sections
that the talc has resulted from metamorphism of a carbonate
rock., This would agree with the fiesld evidemoe as interpreted
by the author. A particularly convincing piece of evidence was
obtained in a thin section of material from Diamond Drill Hole
Ko. 6-67 at a depth of 167 feet. A photomicrograph of a portion
of that thin section is shown as Plate 2. It can be seen

that the talc occurgs as an embayment in a carbonate grain.

ll‘l'-lll R N i B k)

This indicates that the talc was formed at the expense of the
carbonate (nagnesite). .The thin skin or comtact zone between
the talc and the magnesite is chlorite. This identification

of the minerals was corroborated by electrom-microprobe analysis.
The results of a traverse across the embayment (lime X-X' on

the photomicrograph) are shown on Plate 3.

Because of the partially inconclusive nature of the optical
studies, x-ray-diffraction analyses were made of the rocks from
which the thin sections were cut. This technique, in conjunc.
tion with the optical work, appears to have yielded a fairly
accurate semi-quantitative estimate of the mineralogical con-

. stituents of each rock. In addition, x-ray analyses make it

possible to differentiate between the three carbonate phases

18
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Plate 2 - Specimen 6H-187 showing a :ine-;rninud

talc-ohlorite embayment in a carbomate
partiele,

(A) Fine-grained talc-chlorite inter-
mnixture.

(B) Magnesite, MgCOs, particle.
(C) Chlorite geam,

(D) X-X' approximate electron aicro-
probe traverss shown in Plate 3,

Scale Crosged polarizers

0.1 mm
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Electron Micreprobe Traverse Across
Line X-X’
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Plate 3 - Electron Microprobe Traverse
Line X-X'
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Discussion - continued

of these rocks (magunesite, dolomite, and calcite) as well as
between chlorite and tale.

The following tsble (Table 1) summarizes the resultis
of the petrographic an& x~ray exaninations of the rocks submitted
for thin-section.analysis.

The consensus of opinion in the available literature about
the genesis of the talc bodies in Vermont seems to be that they
formed as an alteration product from ultrabasic intrusive jignecus ‘
rocks (Chidester, et. al,, 1951; Trauffer, 1964; Gillson, 1927).
Chidester (1951) however, seems to suggest that the tale at the
Hammondsville Mine might be the result of metamorphism of a
carbonate body. This is the opinion of this writer.

A postulated paleo-environment which would result in the
formation of the Hammondsville ore body as we gsee it today may
have resembled in many ways that enviromment found presently
in the Gulf of Mexico. This enviromment would have consisted
of a relatively low-lying land surface from which sands and muds
were derived, and 2 fairly shallow sea (a eugeosyncline--Eardley,
1962, p. 169) which would receive these sediments, Carbonate
deposition was certainly taking place, possibly in the form
of reefs. These may have been either discomtimuous or eroded
so that the topography resembled in many ways the present-day
channeling seen in the c¢arbonate reefs between Florida and the

Bahamas. Filling of these channels with clastic sediments

19
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TABLE 1

A T AL 2 2 Ao AT R SRS G LA T

RAPHIC CLASSIFICATION AND RESULTS OF
DIFFRACTION ANALYSIS ON ROCK SAMPLES

Relative X-Ray Diffraction Pesk Reights
Trem/Act Chlorite Quartz Calcite Dolomite

{Cm)

Magnegite Mica Feldspar

0.7
0.5
0.5

0.2

001
0.4

®

Ir.
Q9.4
1.7

Protected Dacument--Subject to Pratective Order

1.0

a.5
0.2

0.3

2.4

1.1

0.3
0.3

0.1
3.2

Tr.

0.6

0.7
0.3
0.6
0.1

001

1.2

0.2
0.4
0.9

0.6

1.7
0.1
1.7

1'3
.

0.4 0.4

¢.8

0.8

continved

20

J&J-0005166

JNJAZSS 000015188



D.D.
Hole Intervali

Rock
Classificatiop

Relative X-Ray Diffrac

Tale 7Trem/Act Chlorite Quartz Ca

2-67-H 301

6-67-1 138
141
150
167

169

176
34-67-H  807-C

518
35-67-B 153

164

223-A
223-B

223-C

398
400
36-67-R 437
438
37-67-H 367
388

EEZEERRNAREARRENESN

Protected Document-Subject 1o Protective Order

Garnetiferous gquartz-
biotite augen schist

Schistose augen garble
Augen marble gchiat
Augen marble schist

Talc-chlorite augen
schist

Schistose augen
marble

Tale-chlorite schist
Chlorite schist
Augen marble schist
Basa it

Contact between basalt
and guartz-diotite schist

Chlorite schist

Garnetiferous biotite-~
chlorite-quartz gchist

Chblorite-biotite-
quartz schigt

Tale~chlorite scnist
Chloxrite schist

Augen marble schist
Schistose augen marble
Schistoege marble

Talc-chlorite augen
schist

0.9
2.0
2.5

4.5

2.6
11.8
0.7
1.8
0.2

0.2
3.6
0.3
1.0
0.9
0.9

0.9

0.4

0.7
0.5
0.5

0.2

0.1
0.4
1.3

.2

.
0.4
1.7
0.4
0.7
r.

1‘0

a.5
0.2

0.5

1.1
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Relstive X-Ray Diffraction Peak Heights (Cm)
Trem/Act “Chlorite Quartz Calcits Dolomite Maguesite Mica Feldsper

0.3 3.6 0.2
0.6 0.8 0.1
0.6 4.0
0.5 2.3
0.6 0.7 0.2
1.8 0.3 0.7
2.8
1.2
0.7 0.6
. 1.0 0.3
0.3 0.1
0.7 0.0 0.3
0.7 0.2 .
0.4 0.3 0.3 Te.
0.9 0.7 0.2 ™.
0.9 0.3 0.2 '
0.2 0.1 0.4
0.4 0.1 0.9

histosity.
sity.
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D.D.

Hole Intexval
37-67-H 400

440
150
491
4s2
483
481
485
487

490

491

504
512
38-67-H 494
39-67-0 458
§32

534
844

Tr. Traca detected.
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Tadble 1 - continned

Roeck
Clamsifiestiocn

Talc-chlorite augen
schiist

Narble gchist

Augen marble schistd/
Augen marble sonistd’
Augen marbie senistd/
Verde antique

Chlorite schist
Chloritic marble Schiat

Chlor 15,4:1:: marble
sohists

Chloxite~talc marble
schis

Contact between chloritic
marble schist and chlor-
ite schiatose marble
Chlorite marble schist
Schistose garble

Basalt

Chlorite-tslc schist

Chlovite-talc marble
schist

Schistoso asugsn marbls

Schistose augen marble

e

0.6
3.3
1.7
1.6
2.4
1.8
1.2
1.5

2.0

0.9
1“
1.7

2.2
1.3
1.0

1/ Could poswibly be clamsified as verds zatigues.
3/ Containg distinct tale gean perpendicular to schiatosity,
3/ Contains distinct talc sean parallel to schistosity.

Relative X-Ray Diffrac
Trem/Act ‘Chlorite GQuartz Ca

0.2
0.8
0.6
0.5
0.8
1.5
2.6
1.2

0.7

1.0

0.3
0.7
0,7
0.4
0.8

0.8
0.2
0.4

0.6

0.3
0.7
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Discussion - continved

followed by metamorphism during the thrusting of great fault

blocks from easﬁ to west would result in isolated pods or bodies

of carbonate rocks surrounded by schists and gneisses. Dynanic

and regional metamorphism would further modify this picture until
these 1solated bodies of carbonate rock (probably marble) would
assume lenticular or tabular shapes within the schists and gmeisges.

An extremely high percentage of early Paleoszoic. carbonates
are dolomites, Nearly every talc deposit which hag& been examined
by the author has been the result of silicificetion of a dolomite,
usually of early Paleozoic or Precamsbrian age. The chemical
change is fairly simple. At low temperatures and fsirly low

. pressurez, the magnesiua present in the dolomite is cowmbined with
silica, probably from an igneOus iourcc. The carbonate is driven
off as carbon dioxidc.- The abundance of chlorite within the
Hammondsville ore body may be explained aa a product of retro-
grade metamorphism of the dolomitic marble from whick the talc
wasg formed.

Evidence for the hypothasis offered above is rather sbundant.
Mount Ascutney is suggested as a source for tke gilica, and, con-
sistent with the above theory; there i8 a very high remnant car-~
tonate content within the ore body ( 35 to 30 parcent). The complate
absence of any igneous ninerals (serpentine or relict ultrabasic
minerals) within the Hammondsyille ore body (other than the
basalt dikes -~which are later) is negative evidence aguinst an

22
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Discussion - continued

igneous origin,

If the above hypotheais is correct, exploration could be
tied closely to stratigraphy. Prospecting 2long the zone of
contact between the hanging and footwall rocks (east and south-
east of the mine) would be indicated. The geologic map of the
state of Yermont indicates that the ore body 18 found on the nose
of a Small anticlinal structure abutting against the Mt. Ascutney
stock to the southaast. It seems quite likely to the author
that more talc deposits could be found along the stratigraphic

contact on this structure.

e Reservas

The ore resarves remaining in the mine below the 860 Level are
egtimated to be 3,736,000 tons. This ore contains an estimated
967,000 tons of platy talc. These figures were arrived at by
assuming a 60 percent mining extraction and 2 miniamum mining
thickness of nine feet. These latter two figures were furnished
by the management at Windsor Minerals.

The ore is considered Indicated on the basis of the ore
classification system adopted by the U.S. Geological Survey and
the U.8. Bureau of Mines (Senate, 1947) which appears below.

"'Measured ore' 18 ore for which tonnage is
conputed from dimensions revealed in out~

¢rops, trenches, workings, and drill holes
and for which the grade is computed from

23
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Relative X-Ray Diffraction Peak Heights (Cm)
Trem/Act "Chlorite Quartz Calcite Dolomite Magwesite Mics Feldsper

0.2 3.8 0.3
0.6 0.8 0.1
0.6 4.0
0.5 2.3
0.6 0.7 0.2
1.8 0.3 0.7
2.6
1.2
0.7 0.6
. 1.0 0.3
0.3 ‘ 0.1
0.7 6.9 0.3
0.7 0.2 Tr.
0.4 0.3 0.2 Te.
0.9 0.7 0.2 .
0.9 0.3 0.3 '
0.2 0.1 0.4
0.4 0.1 0.9

Bistosity.
sity.
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D.p.
Hols  Interval
87-67-8 400

440
450
481
4s2
483
481
488
487

480
491
804
812
38-67-1 494

39-07-H 4358
832

534
844

'r. Traca detected.
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Table 1 -~ continued

Rack .
sifieation

Talc-chlorite augen
schist

Narble schist

Augev marble schist/
Augen marble schistd’
Augen marble sonistd/
Yerde antique

Chiorite schist
Chloritic marble Schist

Chlorite-tale marble
“h&lé’

Chloxrite-talc marble
lchllgf

Contact betwveen chloritic
marble schist and chlore
ite schiastose marble
Chlorite marhle schist
Bahistoss marble

Basalt

Chlorite-talc sohist

Chiorite~-talc marble
schist

#chiatoss augen marbls
Schistose augen marhle

4.0

009

1.‘
1.7

2.3
1.3
1.0

1/ Could possibly be classified as verde antiques.
B/ Containg distinet tale gean perpendicular to sehistosity.
/ Contains distinct talc seam parallel te schistesity.

0.2
0.6
0.6
0.5
0.8
1.8
2.8
1.2

0.7

1.0

0.3
0.7
0.7
0.4
0.9

0.9
olz
0.4

Relative X-Ray Diffrac

Act 'Chlorite Quartz Ca

0.8

0.3
0.7
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Piscussion - continued

followed by metamorphism during the thrusting of great fault

blocks from easﬁ to west would result in isolated pods or bodies

of carbonate rocks surrounded by schists and gneisses. Dynanic

and regional metamorphism would further modify this picture until
these isolated bodies of carbonate rock (probably marble) would
assume lenticular orx tabulaxr shapes within the schists and gneisses.

Ap extremely high percentage of early Paleozoic. carbonates
are dolomites. Nearly every tale deposit which ha® been examined
by the author has been the vesult of silicification of a dolontte,
usually of early Paleozoic or Precambrian age. The chemical
change is fairly simple. At low temperatures and fairly low

. pressures, the magnesium present in the dolomite is combined with
silica, probably from ?n igneous iourec. The carbonate is driven
off as carbon dioxide. The abundance of chlorite within the
Hammondsville ore body may be explained as 2 product of retro-
grade netamorphism of the dolomitic marble from which the tale
was formed.

Evidence for the hypothesis offered above is rather sbundant.
Mount Ascutney is suggested as a gource for the sgilica, and, con-
sistent with the above theory, there i8 a very high remnant car~
bonata content within the ore body ( 35 to 50 percent). The complete
absence of any igneous ainerals (ssrpentine or relict ultrabasic
minexals) within the Hammondsyille ore bady (other than the
basalt dikes --which are later) is negative evidence aguinst an

22
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Discussion - continued

igneous origin.

If the above hypothesis is correct, exploration could be
tied closely to stratigraphy. Prospecting along the zone of
contact between the hanging and footwall rocks (eamt and south-
east of the mine) would be indicated. The geelogic map of the
state of Yermont indicates that the ore body is found on the nose
of a small anticlinal structure abutting against tbe Mt. Ascutney
stock to the southeast. It seems quite likely to the author
that more talc deposits could be found along the stratigraphic

contact on this structure.

Ore Reserves

The ore ressrves remtining in the mine below the 880 Level are
estimated to be 3,736,000 tonS. This ore contains an estimated
987,000 tons o2 platy talc. These figures were arrived at by
assuming a 60 percent mining extraction and 3 minimum mining
thickness of nine feet. These latter two figures were furnished
by the mansgement at Windsor Minerals. .

The ore is considered Indicated on the basis of the ore
classification system adopted by the U.S. Geological Survey and
the U.S. Bureau of Mines (Senate, 1947) which appears below.

"'Measured ore' is ore for which tonpage is
computed from dimensions revesled im out—

crops, trenches, workings, and drill holes
and for which the grade is computed from

-8IIIIIII.IIIIIII'II
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Discussion -~ continued

the results of detailed sampling. The sites
for inspection, sampling, and measurement are
80 closely spaced and tbe geological char-
acter is 80 wsll defined that the size, shape,
and nineral content are well establisbed. The
computed tonnage and grade are judged to de
accurate within iimits which are stated, and
no such limit ig judged to differ from the
computed tonnage or grade by more than 20

per cent.

"'Indicated ore' is ore for which tossmge and
grade are computed partly from specitfic
neasurenents, samples, or production data
and partly from projsction for a reasonable
distance on geologic evidence. The sites
available for inspection, measuremsnt, and
sampling are too widely or otherwise in-
appropriately spaced to cutline the ore com-
pletely or to establish its grade throughout. -

"'Infarred ore’ is ore for which quantitative
estinates are based largely on broad know-
ladge of the geologic character of the de-
posit and for which thesre are few, if any,
samples or measurements. The estimates are
based on an assumed caontinuity or repstition
for which there is geologic evidence; this
evidence may include comparison with deposits
of similar type. Bodies that are completely
concenled may be included if there is spe-
cific geologic evidence of their presence.
Estinates of inferred ore should include a
statenent of the special limits within
which the inferred ore may lie."

Ore reserves were calculated on the basis of 175 pounds per
cubic foot of rock in place. This factor is commonly used for
the California talc ore (Rassmussen, Charles Pfizer Co., Personal

Communication, 1970). It also is within 10 percent of a theo-
retical value (McKinstry, 194B) and an empirical value obtained

EFREENNEENRCRERERRREYFRE.
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Pigcuseion ~ continued

from a large piece of Hammondsville ore. The grades gssigned
to the various drill holes were obtained by assaying the avail~-
able core. Those drill holes for which bo core was available
were aSsigned the average value obtained for all of the core
which was assayed, The emtimate doea not isclude any ore above
the 860 Level and would have toc he incressed by the amount of

recoverable ore gtill remaining above that level.

All ore-reserve estimates depend upon the analysis and
weighting of a2 body of sample data. ¥hen samples are randomly
spaced throughout a large deposit the guestion of ssmple weight,
or volume of influence, becomes extremely significant. When
properly weighted, irregularly spaced samples can provide a
very precise sstimate of the true tonnage and grade of the de-
posit.

In the case ol the Hammondsville ore body, the reserve esti-
mate is based upon data from 40 diamond-drill holes. Several
methods of weighting drill-hole data ware considered. Two of
these, .the polygonal mnd the triangular area-of-influence methods
‘were used independently and the results were within about 10 per=
cent of the final calculation utilizing a combination method.

The triangular area~of-influence method is probably the

simplest and most widely uso& method of weighting irregularly

2%
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Discussion - comtinued

spaced drill samples. The area is divided into triangles with a
drill hole at each corner as shown in Plate 4. The volume
is computed from the area of the triangle and the average thick-
ness of the ore in the three holes. A weighted average of the
grade in the three holes is assigned to this volume. Extreme
variations in thickness, or grade, or drill-hole spacing will
digtort the results obtained through the use of this method.

The polygonal ares-of-influence method is quite similar
to the triangular method. The polygons are developed by drawing
bigectrices on each of the lines joining adjacent drill holes.
The intersections of the bisectrices becons the cormers of a
polygon with a drill hole at the center. The volume ig doter-
nmined by using the axrea of the polygon and the thickness of the
ore intersection in the drill hole. Grade of the material in
the drill hole is agsigned to thigs volume. As in the triangu-~
lar area-of-influence method, the wide spacing of the drill
holes causes problems. With polygons only, an inordinate area
of influence is assigned to some of the drill holes because of
the wide spacing, and the method was not used for this reason.
The areas of influence obtained through the use of this method
of weighting are shown in Plate 8,

Other methods of calculating reserves involve the uase of

isopachs (contours of equal thickness) or cross-sectional areas

-’-l.--.‘----.--
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. Plate 4 - Triangular Areas of Influence
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Plate 5 - Polygonal Areas of Influence
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Pigcussion - epontinued

to determine the volume of a deposit. Usually, these methods
assume a uniform grade throughout the entire deposit.

The method used in calcﬁlating ore reserves for this re-
port combines two different techniques and is thought to be the
most realistic method of calculating ore reserves for the Ham-
mondsville Mine.

The method involves combiniug the isopsach map of talc
thicknesses (Plate 1 and in pocket) and the polygonal areas
of influence of the various drill holes (Plate 5). The area
for each polygon was combined with the thickness from the iso-
pachs to obtain the volume; the ore grade within the appropriate
polygons was assigned to the respective volumes. These values
were then totaled to give the weighted ore reserve eatimate.

The advantage of this technigue is that the variation in
grade is assigned to an appropriate volume based upon the poly-
gonal area of influence of the drill holes and tke more accurate
volume i8 obtained from isopachs.

In preparing the isopach map n0O corrections were made for
the dip of the ore body because it was generally shallow dip.
Deviation of the drill holes seems almost a certainty. The ma-
jority of the core examined indicated that the vertical holes
had deviated enough to intersect the schistosity of the ore and
hogt rocks at a nearly perpendicular angle. This is frequently

II'I--II‘....-.’Q
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Plate 1 -~ Talec Thickness Contours (isopach map)
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piscussion - continued

a problem when drilling in sehistoses or gneissic rocks.

An examination of the isopack map, Plate 1 seens to
indieste that the nininu-ninlng-thlokn;s- contour (nine feet)
on the southeast gide of the map is displaced almost 100 feet
to the easSt. This contour was drawn on the basis of drilling
information and was moditied slightly on the basis of information
available from the mine workings# in that areax. There is pre-
sently not sufficient evidence to move this contour to the west.
The difference in reserve tonnange if thie contour were moved

would probably be less than 100,000 tons.

Ore Quality

In order to determine the quality of the ore reserves within
the Hamnondsville Mine,.it was desirable to carefully sample
the available diamond-drill core. One hundred and seven gamples
wers sawed from the core from 17 different drill holes. These
were submitted for chemical, mineralogical, and petrographic
analysis. A selacted fow of these gsamples were submitted for
more exhaustive analysis after flotatioa testing.

In addition, almost forty ssmples of cors matorisl were
submitted for thin-gection analysis to determine various infor-
mation about the host rock, the ore, and the origin of the de-

posit. The results of these analyses have been discussed under

31
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Discussion - continued

Thin Section and X-Ray Analysis in the section on Geology.

The only chemical test performed on the core samples was
a determination of the acid solubility. This was dpne by the
standard Johpson and Johnson procedure in the laboratory at
Golden. The results are shown in Tables 2 through 18.

X-Ray diffraction analyses were perforasd on ground samples
of rock. All peak heights reported in the tables were measured
in centimeters above background directly from x-ray diffract-
ograms. Tbe principal peaks of the various minerals are re=
ported so that, in tbe case of talc, chlorite, and mica, the
relative height above background (intensity) of these minerals
are roughly comparable to relative anbundance of the three wmin-
erals. It should be pointed out that these pumbers do pot
Tepresent percentages of the various minerals.

The peicentages of the various minerels, as determined
opticg)ly, sre reported in Tables 2 through 16 and represent the
microscopic estimate of thé amount of the mineral present on
slides of the insoluble residues from chemical testing. The
purpose for doing microscopic analyses on the insoluble resi-
dues was to eliminate ;he problem of identifying the abundant
carbonates (other than by x-ray means). The residues were al~

most entirely silicates, mostly talc and chloxrite. The differ-

entiation between these two, as stated earlier, is very difficult
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TABLE 2
X-RAY DIFFRACTION AND MICRGSCOPIC DATA

Diamond Drill Hole 1-67-R

Interval (ft) 39.0~- 47.0~ 57.3-
41.0 54.0 59.3

X-Ray Diffraction
Peak Heights

Talc 23.8 19.8 11.2
Trenolite-
Actinolite - - 2.5
Chlorite 1.2 0.8 0.8
Quartz - -~ 0.7
Calcite bl - —_
Dolomite 3.4 4.8 0.4
Magnesite 4.5 4.5 0.2
Wica - - —
¥icroscopic
Examination
of losoluble
Partion
% Platy Talc 42 56 36
% Foliated

Tale 35 30 50
% Fibrous

Tale 20 10 10
% F.G.A. Talc <l <} <1
% Carbonate 3 3 3
% Dark Opaque £31 <1 a
% Chlorite e - —r
% Quai'tz - - —
% Tremolite-

Actinolite - — —
% Mica -— - Y
% Acid Soluble 34.3 33.4 8.7
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TABLE 3
Z-BAY DIFFRACTION AND MICROSCOPIC DATA

Diamond Drill Hole 6-67-H

§
Intorvel (f%) 139.0- 146.0- 158.0- 164.0- 168.0- 175.0-
X~-Ray Diffraction
Peak Height
. Tale 6.8 10.8 13.4 25.7 17.1 7.8
Tremolite-
Actinolite — - - - - -
. Chlorite 2.1 1.2 0.8 0.6 1.4 0.7
Quartz 0.4 - - -_— 2.5 2.1
. Cl lcite - - - — — -
. Dolomite 5.0 1.8 3.2 1.9 1.8 2.0
Magnesite 1.3 8.1 8.2 2.0 0.4 -
' Mica - - — —_ 2.9 0.7
Microgcopic
- Examinstion
. ot Insoluble
Portion
. % Platy Talc 38 40 34 36 47 44
% Poliated
Tale so 80 40 50 40 40
. % Fibrous
Tale 10 [ ] 20 10 s 8
| % F.G.A. Talc Q <« a <) < <
% Carbonate 3 s s 3 2 5
. % Dark Opaqus 1 <l 1 1 1 1
% Chlorite —~ - _— - — _—
- % Quarts - - - — - _—
€ Tranolite-
~ Actinolite ~— -— - — - -
; % Mica ~~— - - - 10 5
- % Acid S0luble 28.4 38.8 41.7 36.1 18.2 18.6

J&J-0005185
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TABLE 3
X=RAY DIFFRACTION AND MICROSCOFPIC DATA
Dismond Drill Hole 6-67.H
Intorvad (£4) 130.0- 149.0- 189.0- 164.0- 169.0- 175.0~
141.7 183.0 164.0 168.0 174.0 177.0
X-Ray Diffraction
Peak Height
. Tale 8.8 10.8 13.4 18.7 17.1 7.8
Trenolite~
Actinolite - -— _— — - -
. Chlorite 2.1 1.2 0.8 0.8 1.4 0.7
Quartz 0.4 - - —_— 2.8 2.1
. CI 1c1te - - - - —a - -
. Dolonite 5.6 1.8 3.2 1.9 1.8 2.0
Magnesite 1.3 8.1 6.2 3.0 0.4 -
' Mica - - - - 2.9 0.7
Microscopic
: Examination
. 0?2 Insoluble
Portion
. % Platy Tale 36 40 34 36 47 44
% Poliated
Tale 50 80 40 80 40 40
- % Fibrous
Tale 10 L 20 10 .1 8
- % F.G.A. Talc 3 < a <1 <1 <
% Carbonate 3 5 5 3 2 5
. % Dark Opagque 1l <) 1 1 ) 3 1l
% Chlorite —_— - — —_— —— _—
- % Quarts - — - _— - _—
% Tremolite-
~ Actinolite -~ _ — — — -
¢ % Mica -— _— — - 10 5
. % Acid 30luble 28.4 38.8 41.7 36.1 18.2 18.6

J&J-0005185
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Interval (2t)

X~Roy Diffraction
Penk Hofights

Tale

Trenolite-
Actinolite

Chlorite
Quarts
Caloite
Dolomite
¥agnesite
Mica

Biocroscepic
Examination

of Insoluble
% Platy Tele

% Folisted
Talc

% Pibrous
Tale

% F.G.A, Talc
% Carboxste

% Dark Opague
% Chlorite

% Quarts

% Tremolite~
Actinelite

% Mica
% Acid Soluble

Protacted Document=-Subject to Protective Order

735.1'
710.4

0.3

<1

<1
<1

——

10

TABLE 4

X-BAY DIFFRACTION AND WICROSCOPIC DATA

Dipmond Drill Role 21-87-8
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TABLE 8

¥-RAY DIFFRACTION AND MWICROSCOPIC DATA

Dismond Drill Hole 34-67-K

Ipterval (ft) 807.0- $12.0- §17.0- 522.0- 0527.0- 0833.0-

X-Ray Diffraction
P ig

Talc 21.7 12.3 8.5 2.3 12.2 12.2
Acciolite - - e e
Chlorite 1.0 1.5 0.9 0.8 0.8 0.9
Quarts - T - - - - -
Calcite - -~ -- - - -
Dolomite 1.7 3.3 2.5 7.2 2.3 4.6
Magnesite 3.2 4.4 3.7 2.1 1.3 1.5
Mica . - ~ - — - -
Microseopic

Exanination

of Ingoluble

% Platy Tale 38 41 50 50 20 40
% Poliasted

Tale 80 45 37 33 65 45
% Fibrous

Tale 3 10 10 b1. ] 10 10
% F.G.A. Talc 2 <1 <l <1 <1 <1
% Carbonate 3 3 3 3 & 8
% Dark Opaque 1 kY <l <1 <1 <1
% Chlorxite - -_— - - -— -
% Quartz - - - - - -
4 Tremolita-

Actinolite - - - -— - -

" % Mica — - - - - -

% Acid Soluble 31.7 36.4 44.2 46.6 42.5% 47.2

Protected Document-Subject to Protective Order

: 337.0-
512.0 517.0 533.0 527.0 532,0 837.0 542.0

14.5

-

1.8

6.1
i.2

3§

44

10
<31

4.0
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N
. Interval (ft) 3823.85- 387.5~
387.5 1303.§8
. X-Ray Ditfraction
Pesk Boights
. Talc 14.1 12.3
Tremolite
Aetinolite - -
. Chlorite 1.2 2.9
. Quares - -
Cnloite -- -
. Dolomite 1.5 1.7
Magoesite 4.8 3.4
f “es - -
Mioroscopie
. Exsminatien
of Iusoluble
Portiop
. % Platy Talc 30
% Polisted
. Tslc 52
% Fibrous
Talce 10 19
. % 7.G.A. Talc <1 <
% Carbomate 4 10
Il % Dark Opaque 1 1
% Chlorite - -
' % Quart: - -
% Tremolite-
. Actinolite - -
% Miea - ——
l % Acid Soluble 35.0 30.6

303.0-
.5

8.0

1-8
8.1

30

L ¢

<)

z‘.'

3".5"

1.2

30

10
<1
<}

<1

Y D

8.4

1.8

1.7
0.2

50

10

<1

<1

30.8

TABLE 8

jemand Dril) Hole 33-87-H

‘02-6"
402.5% 404.5 410.8

404.86-

10.2

3.1

z.l
2.5

3¢

10
<}

26.3

ACTION AND MICHOSCOPIC DA

Ja.5-0005188
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TABLE 7

AY DIFFRACTION AMD MICROSCOPIC DATA
mond Drill Hole 36-87-H

-~ 430.5- 435.5- 440.0- 444.5- 451.2-
435.8  440.0 444.5 451.2 457.8
11.7 12.0 4.7 4.0 11.2
0.7 1.8 0.8 1.0 4.0
3.5 2.3 0.9 0.6 0.5
3.2 2.8 2.3 0.8 0.9
a0 40 40 36 7%
60 30 85 60 15
10 7 2 3 5
<1 < <1 <1 <1
<1 3 3 1 1
<1 <3, <l <) <1
43.9 29.4 42.4 23.2 4.2

Protected Document—Subject fo Protective QOrder

457.8-
‘Qg.l

8.3

30

40

-

29.0

¢

38
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TABLE 7
X=-RAY DIFFRACTION AND MICROSCOPIC D

Dinmond Drill Hole J6-67-H

Interval {£ft) 399.2- 408.5- 421.0- 426.5- 430.8- 43%5.5- 440.0- 444.5
405.5 421.0 438.5 430,85 435.5 440.0 444.5 481.2

X«Ray Diffraction

sk H t
Talc 18.2 12.6 14.7 12.7 1).7 12.0 4.7 4.0
Tremolite-
Actinolite - — - - - — - .
Chilorite 1.8 1.0 0.7 0.8 0.7 1.8 0.8 1.0
Quarte - —-— -— - - - - -
Calecite - - - - - —- - -
Dolonmite 3.8 0.5 2.6 2.5 3.5 2.3 0.9 0.6
Magnesite 1.6 4.2 5.1 8.2 3.2 2.8 2.3 0.9
Mica - - -- - -- -- - -
‘Microscopic
Examination
ol insoluble
Portion
% Platy Talc 10 [ 20 30 30 40 40 36
% Foliated

Tale 82 86 70 80 60 50 55 60
% Fibrous :

Talc ) 3 8 8 10 7 2 3
% P.G.A. Tale <l <) <l <1 <1 <} <1 <1
% Carbonate 1 1 1l b <1 3 3 1
% Dark Opague 2 3 1 i <) <1 <i <}
% Chlorite - -~ - - - - - -
% Quartz e - - - - — -— o
% Tremolite- :

Actinolite - -— — - — - _— —
% Mica - - - - - - - _—
%.Acid Soluble 24 .4 30.2 36.6 32.3 43.9 28.4 42.4 23.2

J&J-0005190
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Talc

Trenelite -
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Caleste
Do lonite
Nsgaentie
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Rioposuns|

Tansees sam

o' Iaivite
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£ slsty Tele

$ Folintad
Toke

t Pibtosw
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% T.0dhe THIS
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% chlerite

1 Suerts

* Yrawmlites
Actsonlite

1 msd
% Asié Soluble

2.0

3

R.3
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4.0
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10,6
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e
0.2
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1.4
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53

28.7

o.2

3.3
7.4
0.3

47

19

<)

<l

a8l

53
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4.7
4.7

4.0
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4.8 850
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o 0.9
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ACTION AND MYCROSCOPIC DATA

nd Drill Hole 38-67-H

- 505.5- 508.0- 513.0- S518.0- 523.0- 338.0- 833.0 i
: .0~ 538.0- 543.0- 548.0
508.0 513.0 518.0 323.0 828.0 333.0 5380 843.0 $48.0 553.0

9.5 9.1 10.9 8.9 13.6 7.3 121 186 18.4 18.8

- - - lm - i - —— - - 014

2.0 2.1 2.7 2.0 2.3 1.6 2.2 0.8 0.4 0.8
_— — — - . — -— —— - -
— — — - —— - —— 0.2 —— -
0.7 0.4 0.3 4.2 8.0 2.3 3.4 12.4 13.0 4.1
6.1 6.7 2,2 4.3 4.5 0.6 - 0.5 4.8 1.3
‘- - —_— -— 0,1 - - 0.2 .1 ¢.3
30 20 10 a0 30 43 §3 54 s9 8z
58 58 72 85 50 55 30 35 30 30
10 10 10 20 20 20 5 10 10 $
<1 10 5 3 <1 < <l <X <1 <l
1 1 2 2 2 i <1 2} 3
<1 1 1 1 x 1 1 <1 1 <1
— - - — - [ald - -~ == -
- - —-— — - -— - 3 - -
‘.z 32.1 23.2 36.8  40.9 36.0 50.7 50.8  S1.1 40.9
. 40
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TABLE 8

E-RAY DIFFRACTION AND MICROSCOPIC DATA

Diagond Drill Hole 36-67-R

Interval (ft) 478.0- 488.0- 481.0- 497.5- 500.5- 508.5- F08.0- 513.0-~ B818.0-
488.0 4901.0 494.0 800.§ 8505.5 508.0 G513.0 518.0 523.0

X=8ay Diffraction
Peak Heights

Talce 8.1 14.9 10.1 8.0 7.2 2.8 9.1 10.9 8.9
Trewolite~
Actinolite - - - == - - -— - —-—
Chlorite 0.8 1.8 1.1 0.4 0.7 2.0 2.1 2.7 2.0
Quarte - — - - - ~- - " em -
Calcite - - - - -— -— -— o —
Dolomite 4.3 2.2 1.0 0.8 - 0.7 0.4 0.3 4.2
Magnesite 1.2 5.0 2.7 7.4 4.2 8.1 8.7 2.2 4.3
Mica — - —-— —-— — e - -—— -
Microscopic
Examination
of Ingoluble
&:’ tion
% Platy Talgo 40 20 40 38 18 30 20 10 20
% Foliated

Tals 50 68 54 50 70 53 58 72 1.
% Fibrous )

Tale 8 10 -] 10 10 10 10 10 20
% P.G.A. Tale <} 2 <1 <} <l <1 0 L 3
% Carbonate 1 b 3 <1 3 1l 1 1 2 1
% Dark Opaque 1 1 1 b 3 1 <i 1 1 1
‘ Chlorite —— - - - - - - - -—
% Quartz - - - - — - . - —
% Tromolite-

Actinolite -_— — - - -— - -— -— —
5 Miea - - . - - - - - o~ ——
% Acid Soluble 31.3 3J0.3 27.7 30.4 26.9 31.2 32.1 25.3 38.95

J&J-0005194
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ACTION AND

ROSCOPIC DATA

md Drill Hole 38-67-H

l= 489.0- 498.0-

I 495.0 500.0

—

34

50

10
<1

10.3

1.8
1.4

80

10

500.0- 505.0- $0.0- 515.0- 520.0. 525.0- $30.0- 535.0-
£08.0 $10.0 5)18.0 $£30.0 25,0 $30,0 3533.0 $40.0
7.8 8.8 6.9 151 7.7 1.0 4.8 12.8
6.7 07 07 08 05 07 08 18
1.7 2.7 2.3 13 231 82 14 6.5
74 3.4 3.3 853 3.0 4.8 14 6>
87 80 20 30 43 44 49 44
3o as e 6 a8 50 35 50
10 10 12 10 5 10 5
« 2 3 a a a a
3 < 1 a «a 1 s 1
a a 1 1 a a < <
36.0 41.7 38.8 2.2 2.2 38.3 30.6 36.8

Protected Document-Subject o Protective Order

540.0-
548.0

7.3

458.8

41
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‘ TABLE 10
- X-RAY DIFFRACTION AND MICROSCOPIC DATA
_ Dismond Drill Hole 39-€7-H
Interval (£t) 464.0- 459.0- 489.0- 479.0- 484.0- 489.0- 495.0- 3500.0~ 508.0- !
. N 459.0 469.0 479.0 484.0 489.0 493.0 500.0 308.0 510.0 !
- X-foy Diffraction
Peak Heights
- Talc 2.5 9.8 4.6 6.3 8.0 5.5 10.3 7.8 8.5
Tremolita-
Actinolite - oo - - - — — -~ -
- Chlorite 1.5 0.7 0.8 0.8 1.0 0.8 0.8 0.7 0.7
Quartz - — - - - ¢ e -— -— -
- Cl 10‘ t. R — - - - - Rad —— - -
Dolomite 2.0 7.4 1.7 2.1 2.3 0.6 1.5 1.7 2.7
- Magnesite 1.2 3.5 4.0 7.0 4.0 6.8 1.4 7.4 3.4
Mica 1.7 - — - -— — — - -
’ Mieroseopic
Bxamination
9% iInsoluble
i e
% Platy Telc 80 10 30 80 €0 a4 as 87 80
% Foliated
Tale 48 80 40 36 33 50 50 30 38
£ Pibrouvs
Telc 10 10 s 10 s 10 10 10 10
. % P.G.A. Tale <l <} <) <} <l <1 1 <l 2
% CGarbomate 1 <1 s s 2 s b 1 3 <1
- % Dark Opaque 2 < <1 Y < 1 a < <
; Chlorite - e [ we - —en j—" - —
- % Quarts 2 - - - - - - — -
% Tremolite~ ’
. Actinolite - - - — — — — — —
% Nica 10 - - - - - - - —
. % Acia Solubls 35.0 49.8  45.7 28.7 37.2  33.4 41.)  36.0 41.7
J&.1-0005198
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‘ TABLE 11
. X-RAY DIFFRACTION AXD MICROBCOPIC DAT
Diasmond Drill Bole 49~67-K
. Interval (£t) 488.0- ¢96.0-
496.0- 5085.0
- X-Ray Difiraction
Peak Neights
. Talc 6.8 10.5
Troenolite-
Actinolite -~ —
. Chloxite 2.2 3.8
Quarty - 0.9
. Calcite - -
. Dolomite 5.4 2.1
Nagnestie 4.4 4.4
‘ Mica -~ 0.7
Mcroscopic
Examination
of Insoluble
Bortton
. % Platy Tale 45 40
% Poliated
Tale 40 48
. % Fibrous
Tale 5 10
- % P.C.A. Talc Q <«
% Carbovate <1 1
- % Dark Opaque <1 <1
% Chlorite - -
. % Quartaz - -—
% Trenolite~
Actinolite - -—
“ Mica - -
. % Acid Soluble 33.8 23.5

J&JI-0005197
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Interval (ft) 594.0
6 ’I
AL-Ray Ditfraction
Pask Heights
Tale 18.1
Trenolite-~
Actinolite -
Chlorite 6.2
Quartz -
Calcite -
Dolomite 1.8
Hagnesite 4.2
Hice 0.2
. Nicroscopic
Exanination
of Insoludle
Pertion
% Platy Tale 50
% Foligted
Talc 44
% Pibrous
Talc [
% P.G.A. Talc <1
% Csxbonate 1
% Dark Opaque <1
% Chlorite -
% Quartz -
% Tresolite-
Actioolite -
% Mica -

. % Acid Soluble 25.3

Protected Document--Subject to Protective Order

60

38.7

1.2
2.%
0.4

a9
36
10
<1

-

29.0

TABLE 12
Z-RAY DIXFRACTION AND MICROSCOPIC DATA

Diswond Drill Hole 41-67.8
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TABLE 13
X~-RAY DIFFRACTION AND MICROSCOPIC DATA

Diamond Drill Hole 44-67-H

Interval (£t) 299.9- 304,0-
"“ 304.0 308.0

X-Ray Diffraction
Peak Heights

Talc 0:2 0.6
Tremolite-
Actinolite 0.5 0,4
Chlorite 1.3 2.3
Quartz 3.9 9.9
Calcite —— ——
Dolomite - -
Magnesite —— -
Mica 8.0 11.2
Microscopic
Examination
of Insoluble .
Portion
% Platy Tale 24 20
% Folianted

Talc 5 10
% Fibrous

Talc 2 2
% F.G.A. Talc <1 <1
% Carbonate
% Dark Opague 3
% Chlorite 10 10
% Quartz 5 3
%€ Tremolite~

Actinolite . -
¢ Mica 50 50
% Acid Soluble B.1l8 7.91

J&J-000519¢
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TABLE 14
X-RAY DIFFRACTION AND MICROSCOPXC DATA

Diamond Drill Hole 45-87-H

Interval (ft) 303.0~
805.0 v

X-Ray Ditfraction
Peak Heights

Talc 2.4
. Tremolite~
Actinolite 0.4
Chlor;lte 0.7
. Quartz 2.4
. Calcifte —
Polomite 2.7
. Magnesite ~
. Mica 1.5
. Microscopic
Examination
of Iasoluble
. Portion
% Platy Tale 35
. % Foliated
Tale 26
% Fibrous
. Talc 5 ‘
% P.G.A. Tolc <3
. % Carbonate <)
% Dark Opaqgue %
. % Chlorite -
% Quartz 3
- % Tremolite-
' Actinolite —_
' % Mica 30
: # Acid Soluble 21.3

J&..0005200
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TABLE 15
X-BAY DIFFRACTION AND MICROSCOPIC DATA

Diamend Drill Hole 46-€8-H

Interval (£t) 580.0-
586.0

X~-Ray Diffraction
Peak Helghts

| ]
.
- Talc 0.7
Tremolite~
Actinolite .
. Chlorite "0
Quartz 8.7
. Calcite —
. Dolomite 0.3
Magnesite -
' Mica 7.4
Microscopic
Examination
of Insoluble
Portion :
. % Platy Talc 15
% Foliated
Tale T
. % Fibrous
Tale 3
. % F.G.A. Tsle <1
% Carbonate <1
. % Dark Opaque <1
% Chlorite —
. % Quartz 10
) % Tremolite-
‘ Actinolite -
% ¥ica 65
. % Acid Solubls 13.1

J&J-0005201
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TABLE 18
X-RAY DIFFRACTION AND MICROSCOPIC DATA

Dismond Drill Hole 49-58-H

_Interval (L1t) 973.0- @80.0~
976.5 986.8

X-Ray Diffraction
Peak Helghts

Talc 2.2 0.6
Tremolite-
Actinolite 0.6 -—
Chlorite 1.6 1.1
Quartz 5.0 6.7
Calcite 0.7 _—
Dolomits - 0.2
Magnesite — —
Mica 3.5 8.4
Microscapic
Examination
of Insoluble
Portion
% Platy Talc 15 L)
% Foliated

Gale 12 )
% Fibrous

Tale 1 1
% F.G.A. Tale <1 <]
% Carbonate 2 1
% Dark Cpaque <l 1
% Chlorite — e
% Quartz 10 10 .
2, Tremolite~-

Actinolite - -
% Mica 60 80
% Acid Soluble 10.9 12.6

J&.3-0005202
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TABLE 17

. X-3AY DIFFRACTION AND MICROSCOPIC DATA
Diagond Drill Bole $0-65-§
Intevval (ft) 869.0-

883.0
X-Ray Diffraction
BPesk Heights
Tale 0.8
Tremolite-
Actipolite -
Chlorite 0.8
Quartz 1.9
Calcite ' -
Polomite 0.8
Nagnesnite -
Nies 2.0
. Mieroscopic
Exawinstion
of Insoluble
O

% Flaty Tale 1€ .
% Yolisted '

Tale 10
% Fibrous

T1le 3
% !.G.A. Talc <1
% Carbonats S S |
% Dark Opague 3
% Chlorite 10
% Quarts 10
% Tremolite-

Aetinolite .-
% lica 80

. % Acid Soludble 1.5

J&J-0005203
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Protecied Documant-§ubjeat to Prolective Order

Interval (1)

X-Ray Diffraction

Peak Heightis

Tale

Tremolite-
Actinolite

Chlorite
Quartzs
Calcite
Dolomite
Magnesite
Mics
Nicroscopic

Examination
of Insoluble

Portion
% Platy Tale

% Foliated
Tale

% Pibrous
Talec

% 7.G.A. Tale

% Carbonate
% Dark Opagque
% Chlorite

% Quartz

% Tremolite.
Actinolite

% Mica
% Acid Soluble

692.0~ 887.0- 704.0-
697.0 704.0 708.0
6.7 15.1 15.0
0.9 3.6 2.1
0.2 -— —
1.4 2.7 1.8
0.7 4.6 3.8
- 0.2 0.2
43 80 30
43 43 32
10 ] 10
<l <1 <l
2 2 1
<1 1 <1
- -— 1l
41.5 30.5 34.8

X~-RAY DIFFRACTION ARD MICROSCOPIC DATA

706.0-
718.0

4.1

1.2

——

1.2
2.5

40

38

24.2

Diawond Drill Hole 55-68-H
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Discussion - continued

and fine grain; are impossible to differentiate optically.

To obtain percentages of the total sample for the various
winerals identified optically, it is necasilry to hack-
calculate from the percent of the rock which was soluble.

This calculation was performed only for platy talc in this
study as it is the only truly important comgtituent from the
standpoint of ore resarves and quality.

The following table (Table 18) shows the results of the

éhanical, x-ray, and petrographic analyses,

50

-e---.‘--’:--.-u

J&J-0005206
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Discussion - continued

Flotation Testing

Seven samples wers chosen at random from the available drill-
core samples for flotation testing, The results of color testing
on the cleaner concentrate from these samples (Tablel8®) indi-
cated that the color quality may deteriorate down-dip .in the ore
body and were reported by letter to Mr. William Ashton on 21
September 1970. At that time five more sawmples were solected
from diamond-drill holes ¥o,38-87 and No. 39-87 to check ¢his
possibility in an area in which mining will soon coniencc. ’

It can be seen that the color values obtained from the
seven sanples from these two holes are below ithe standard

value of 85.5 which has been set for the ore from the Hammonds-
ville Mine.

Four ssmples were selected from the verde antique or go-
called “serpentice’” core of the ore body. 'These samples were
from Dissond-Drill Hole 37-67. The vﬁrpole for taking these
four samples was to ascertain {f this material could be mined and
blended with other ore from Vermont and still yield an acceptable
product, Tbhis would increase the ore reserves if such s procedure
were possible,

It appears (Table 19) that the verde-antique core of the ore
body could be, to some extent, mined and blended with the other
ore with 1little deleterious effect on the coloxr of the finished

5]
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TABLY 19

2 ctad Vermont C 3

37+ J37-87¢ 37-67» 3T7-€7

- 476~ 486~

— 48 49

5 28.3 39.8
) 2.1 2.6
7 . -
’ -- tr
) - 0.4
3o 8.2 T4.78

' .3 34.0

0l  <0.1

oo
O

il

14.0
0.7
0.18
0.8

32.7

igs

38-67

$00.5-
3508,

12.4
0.8
0.2
0.2
0.3

80.24

4.2.7

verds antique core of the ore body
i¢ solor differencs is probably the

mirate.
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33-87
18-

3887

w B

14.8
0.7
0.3
0.9
0.2

74.78

8.3
0.6
L1

tr
75.82

44.32

0.08

39-87
459~

17.8
0.8
0.3
0.3
0.8

30.94

37.0

36-87
488

23.0
0.7
0.3
0.4
0.3

82.32

39.7

25-87 39-87
805~ 830~
510 838
13.8 18.4
0.3 0.6
- 0.4
- 0.3
0.3 0.3
s1.02 83.06
38.1 4.3
3 3
0.08. 0,03«
0.1 .

41-67

804
!“ 's

20.0
0.8
0.2
tr
0,3

78.42

34.9

3
>0.0%
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Drill Hole
Interval

Tale
Chlorite
Dolomite
Magnesite
Wice
Color

% Cleaner
aoncentrate

No. of
cleaners

Priveipal

84ze range
in mm

Note:

35.87

397.5-
402.3

19.3
0.8

0.3

0.2
77.12

24.9

Color (100% white)

37-47
497~
08
14.0
0.7
0.18

0.3

38-6

500.
508,

12.4
0.6
0.2
0.2
0.3

80.2.

0.05

TABLE 19
ralogy & of Selscted Vermont Cors Sauples

36.87 37-87 37-87¢ 37.87% 37-8T¢ 37-87%

444.5- 404~ 439.3- 449- 4768~ 486~

451.2 409 444 454 481 491
22.7 9.6 22.7 17.8 22.3 39.6

0.7 0.2 2.0 2.0 2.1 2.6

11 4 ir 0.7 0.7 - -

- tr 0.4 0.3 - tr
0.3 ~e - 0.2 - 0.4
83.88 §5.44 . 7L.7% 74.00 78.42 74.78

46.2 33.8 383 368.3 14.8 34.0
s 2 2 2 2 2
0.05- 0.08 0.08- 0.08- 0,0l. <0,1

0.1 0.1 0.1 0.1 0.1

Veruont = §8.22

Italian tale - 91.18

Cslif. Pilot

Plant Composite = £0.90

Sanples marked with an asterisk (#) are taken frow the verde antique cors of the ore bo

and this reck is oot norun{ wined.
fairly high percestage of ek
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Discusgion - continued

product. This would require that it be a minor part of the feed
to the flotation circuits. There are obviously, however, some
zones within the verds antigue core which would be very lov in
whiteness and thus unusable as oye. These are thought to be near
the wargins of this material. More mamplimg and testing would be
necessary to fully evaluate this possiblity.

The color values obtained from the various sarples are
shown on tha graph (Plate 8). The locatiom of the holes and
their position to the mine workings and ore body oan be
ssen on the isopach Map of Talc Thiclmesses (in pocket).

1ling Re pdations
Of primary impoertance in any development drilling program is

the scqnisitioi: of knowledge which will be useful for mining.
Subordinate to this ig the need to obtain informatiom about the
renaindoz; of the ore body. Thers appears to be no immediate need
for drilling out the entire deposit on closer ccnt-r-.unlasa the
long-range plans of the company would be affected by having a more
complete and accurste picture of the reserves and ore quality.

At the present tima, the ore reserves are classified as Indicated
and it would take a great deal more drilling, probably three or
four times the existing amount, to raise the classification of
this reserve ore to'the Measured category. 1t is felt that the

58
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PLATE ¢

COLORS OF SELECTED CLEANER CONCENTRATES
FROM HAMMONDSVILLE FLOTATION TESTING

e
-
n
|
‘ COLOR VALUE
. HOLENO. OEPTH (ft) 70 80 20
H ] ¥ . 1 1
35-67  397.5-4025 | J
. 36-67 444.5-451.2 | -}
. 37-67 404~409 | |
439.2-449 [ ]
| sa9-e84 [ ]
476-481 | ]
. 4g6-a9t [ ]
497808 | |
' 38~-67 500.5-%508.5 [ ]
sig-s23 [ 1
N e
39-67 429-469 [ 1
- 489498 | B |
505-510 {__ |
- 6350838 [ } .
41-87 60a-s088 | 1
| VT STANDARD | ' ]
n 'ITALIAN STANDARD | —]
PILOT PLANT COMPOSITE | ]
|
»
- 54
¥
|
J&J-0005210
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Discussion - continued

exasting drilling is adequate for a fair estimate of the ors
reserves.

As has been pointed out in the gection on Ore Quality, there
is somwe concexu that the color may deteriorate down-dip within
the ors body. Drilling to obtain more information on this prob-
lem seeme to be quite important. There is mo doubt that the
management at Windsor Minerals will be in a better positiwn to
lay out these holes than the Research Institute but our ideas
are presented here for their evaluation. Eight diamond drill
holes have been suggested on the 860 Level (see Proposed Dismond
Drilling 30-8cale overlay map iz pocket). These holes will not
only allow evaluation of the quality of the talc below the 860
Ievel but will be of great assistance in mine planning for the
pext level down (770 Lavel 7). In orxder to evaluate the quality
of the ore insofar ss product color goes, these holes should be
diamond drilled. The core in the ore sones should be sawed’
lengthwise and half should be uscd‘ior the color assay. The use
of .a core splitter is not recommended because of the nature of
the ore. It tends to exfoliate in a splitter and for this reason,
a good aplit is impoasible to obtuirm, It smay be desirable to
utilize the entire core for assay but this is often a nmistake
as nore information is desired at a later date and duplicate
holes might have to be drilled.

-—;-—_—---1_‘..'..’.‘.
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Discuasion - continued

The location of these holes ias shown on both the overlay
plan .(Pr'oposad Diamond m-:inint) and on Crogs-Sections J, L, and
N. These holes can either be drilled vertically or at 90 degrees
to the schistosity (the dip <‘>! the ore). The proposed depths are
shown on the overlay but each hole should be drilled at least 20
feet into the quartz-biotite schist to be certain that the foot-
wall, and not a cinder, has bean penetrated.

In addition to the above drilling, some surface holes seem
called for. This would not only.bc foxr clarification of the
0010T question but for mine planping on the next level. On the
basis of the apparent physical shape of the ore body (ses the Map
of Tale Th!ane-;os, DPlate 1) several aress can be seen in which
ari]l holes would furnish a maximum of information. YFour of
these are listed helow:

1, ' mear the center of the triangle formed by holes
53‘33, G””, ..“ 31-“5

2. halfway between holes 58-68 and 10-88. This would
be to evaluate the width of the spparent pinshout
as well as ore quality, The hole should bes placed
somewhat to the east of the pinchout ronme if possible.

3. approximately 200 feet west of hole 38-67. This
should be about in the thickest part of the ore body
andlzguld be very important in evaluating ore .
quality.

Pproximately 325 feet W 40° B of Hole 10-66. This
hole would evaluate not omly color but the shape and .
size of the thickest portion of the ore body,

FYRLELERERERTRERNRIRNF R
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Discussion =~ continued

These holes, considered by us to be a bare minimum necessary
for reasonable mine planning for the next five ysars or Sso,
should give a maximum of information return for a rather limited
amount of drilling. The philosophy bshind the locating of these
holes 1s readily applicable to the locatiom of several more, if
they saeem necessary.

Any drill holes which are drilled to depths of more than
300 feet should be surveyed. It is not uncommon for drill holes
in this type of rock to deviate from the vertical in less than
200 feet. The Tro-Pari method of surveying is probably the nost
practical; Bastman is probably better but more expeanaive.

It can be seen fron Cross Section P that something of long-
range interest takes place around Drill Fole 57-68, Not only
does the thickness of the ore i{ntercept increase but there is
applr.ntiy sone structural change in that area. The ore body may
undergo & reversal of dip im this area or it may have been faulted
somevhat. More drilling will be ioenury in this ares and to

the north to answer thess questions.
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EXHIBIT 1

MEGASCOPIC DESCRIPTION OF CORE SAMPLES

L

N

. DDH 1-87 K

.- Interval Description
(£t) ‘

. . - 39-41 Light green talcose marble. €O pink, about SOK.
Overlain by 3 in. quartz waim, overlain by 30 ft
of quartz-biotite schist.

. Recovery about 100%.
47-54 Light greenish gray to cream talcose marble. CO,
.- about 50%. Color of CO, cream colored to flesh
colored in areas. COs mostly in small blebs but
gsome § in. knots ars present, Over and underlain
. by "blackwall" chlorite-biotite sechist plus quarts-
biotite schist.
Recovery 100%. .
$7.3-88.3 . Dark green chloritic-tslc schist. Overlain and
underlains by “"blackwall" and quartz-biotite
schist.
. Recovery 100%.
n 3
|
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DDR 38-67 ¥

Interval
(2

Exhibit 1 -~ continued -

Desoription

479-485

485-491

491-404

497.5-800.8

500.854805.5

508.5-508

508-813

I-'--I-I‘-.-....’li

Protacted Documant-§ubject & Profective Order

Hottled dark greemish gray and white talc-carbon-
ate schist. COs about 25%. Some apple green talc.
Overlain by a quartz-=biotite-chlorite schist com~
taining minor anmounts of carbeonate. Occaslomal
fractures perpandicular te sehistosity ars filled
with carbomate.

Recovery 62%.

Mottled dark greenish gray and gray talc carbon-
ate sehist., COs about 28%.
Recovery 92%.

Dark grayish green mottled talc-carbomate schist.
flome ninor bleds and stringers of apple green talc.
C0; about 3%%. Sharp contact on bottom Of taloowe
zone with green "hasslt" contaiming wminor little
veinlets of carbonate. Color grades in "basalt"
from 1light green within 2 in. of contact to dark
green. Sample taken for thim section. No visible
alteration of talc at coamtact.

Recovery 100%.

Mottled dark grayish green and gray talc-carbomats.
At hanging wall contact there is no visible alter~
ation of the talc rock. The "basalt" is lighter
in color at the contact. "Basalt' also has sous
flow structure roughly parallsl to "basalt"-tale
contact plsne. Possibly a mudstons.

Recovery 100%.

Mottled dark grayish green talc-carbonate., CO,
in veins and bleds about 28 % of total rock.
Recovery 100%.

Green apd white mottled tslc-carbomate. COs about
50%. Talc present as both light apple green and
dark green variesties.

Recovery 32%.

Mottled dark green and gray talc-carbonate. COy
about 25%.

Recovery 100%,

A=3
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Interval
(£t)

518-518

518-523

523 -528

$28-533

533-838

538-343

543-348

548-583

:

Exhibit 1 - continued

DDE 38-67 H (continued)

Description

Mottled dark green and gray talc-carbonats. COs
about 35%. One vertical veio of CO; 8 in. long
bounded dy appls grasn tale.

Recovery 100%.

Nottled dark green and griy talc-carbonate. COy
about 285. Geuerally not distinct "eyes" or augen
88 in DDH 39. .

Recovery 100%.

Dark green and gray mottled talcose marble. CO,
greater than 50% in swirls.
Recovery 100%.

Dark gresn and gray mottled talc-carbonate. €O,
about 20%.

Recovery 100%.

Nottled dark gresn and grasy talcose marble. Up
to. 6 in., zones of dirty spotted carbooate present.
CO, about 350%.

Note: Recovery 100% (frxom 532.4 It to 552.4 £t =
20,9 £t! about 108% recovery) lLabelling i» box
probab ly. wrong.

Mottled gray and dark green talcose marble. COs
5:::-5 than 50% and contains some dark spots

\ > £

Racovery 100%.

Spotted and mottled gray to greenish gray talcose
(?) marble. COs probably greater thas 73%. in.
spots of COy in chloritic or talcose zones.
Recovery 100%.

Gray to greenish gray talcose marble. (O, less
than 50%. Rock has mottled aad apotty appearance.
Underlying rock grades from 6-8 dn. of chlorite
gchist into an almost gueissic gquartz-biotite ;
(chlorite?) gchist. 1 in. of apple green to white
talc very close to the contact. This could indi-
cate alterstion of host rock.

Recovery 100%.

A4
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Exhibit 1 - continued

DDH 6-67 ¥

Izterval
{£t)

Description

139-141.7

140-163

-
|
|
||
|
N
R 169-164
“ 164169
N
5 169174
|
i
i
B
|
B

175-177

Dark greenish gray talcemarble schist COs about i
S50%. COa is pink in coloxr, probably dolomite, ~
Crystels up to 3/8 in. in diameter, curved cleav-

sges. Overlain and underlain by guartz-biotite

schist,

Recovery 82%.

talc schist. 25-50% im blebs and veins
Color cream to light flesh color.

Dark greenish ay talcose marble to calcara
m- in).
Recovery 58%. )

Dark gray to light gray greep talc schist contain-
ing about 25% carbonate. C0 is cream to flesh °
colored.

Recovery sbout 100%.

Iight to dark greepish gray schistose talc marble.
COs about 350% in flesh to cream colored blebs and
stringers.

Recovery 100%.

Chloritic talcose maxble. COs about 50%.COa in
flesh colored blebs (¢ in.) and splotches.
Recovery about 30%,

Note: 173.5-175 = quartz-biotite Schist 50%
racovery. .

2 £t of light greenish gray talc-chlorite schist.
Some rectangular spots of c¢hlorite within the tale
saved for thin section. Overlain by guarts-bio-
tite schist (1 f£t) and underlain by quartzose
blotite-chlorite schist.

Recovery 100%,

A-3
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. Exhibit 1 - continued

DDH 21-67 H

Interval
(£t)

Description

765.1-~-770.4

Protacted Document-8ubject to Protective Order

Contorted dark green biotite-chlorite schist. GSome
small blebs {2 mm) of carbosate. No obvious talc
present. DPretty uniform - no actinolitic rocks
seen in this interval. Underlaion by bull quartz
and quartz-biotite schist to gneiss. Overlain by
40 £t of chlerite achiat which contains pink gar-
nets (~5 mm) in zones. SHome thin (1-5 mm) calcite
and quartz veins.

Reaovery 98%.

A-8
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' Exhibit 1 - contioued

@
)

DDH 34-67 H

[ Interval Description

(£t) .

I 507512 Black pyritic quartg=biotite schist overlying 3 in.
of chlorite~talc schist, overlaying 5 £t of tale-
ose masrble, (0, flesh colored. CO; about 50%.

l Recovery about 100%.

512-517 Light to dark greenish gray tulsese marble. COs

’ about 350%, flesh colored to cresm colored.
Recovery about 100%.

l 517-5322 Light to dark greenish gray talcose marble. COa

! about $0%, flesh to cream colored,

Recovery about 100%.

! §22-527 Ligbt to dark green taleose marble to calcareous-
tale schist. CO, 35-50% in flesh to cream colored
blebs and swirlse,

l . Recovary about 100%.

527-532 Light to dark greenoish gray talc marble. CO
30-50% in flesh to cresm cOlored blebz and shirlg.
l Crystals of CUa up to § in. in diameter.
Recovery 100%.

]  saz-ssr " Light green talcose marble. CO, wbout 50% except
for 8 in. of solid carbonate at 535 ft. COs cream
colored,

l Recovery 100%.

537-542 Light to dark greenish gray talcose marble. Base
grades into deformed biotitic schist containing

I many small blebs (<1 mm) and veinlets (< mm) of
calcite. This grades down into a garnetiferous,
epid:tic quartz -biotite schist. Hole bottom at
584 £t.

l Recovery 100%

Protecied Document-Subjeet o Proteetive Order
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Interval

(£1)

382.5-387.5

387.5-393.5

992.5-397.5

307.5-402.5

402.5-404.5

404.5-410.5

II‘IIIIII‘IIIII..J"

protacied Doeument-Subject to Protective Order

DDY 35-67 §

Exhibit 1 - continued

Description

Pinkish green to ligbt greenish gray talcose
marbls. CO3 over SU%. COs is flesh to crean
colored non-csleite., Talc mostly light apple
freen variety. Chlorite sehigt with minor bio-
tite hanging wall (1 ft) oweslain by pinkish, dark
gray quartz_biotite schist comtaining some gar-
hets.

Recovery 100%.

Light greenish gray taleose marble, COs is flesh
to cream colored. Grades from apple green talc
at top to darker (chloritic) at bottom. Cobtains
1 £t of dark greeh chlorite schist with blebs of
white tale.

Recovery 100%.

2 ft light gresnish gray talcose marble (COs>S50%)
underlain by 3 £t of dark green chlorite schist
eontnnin! {qcm talc blebs and spots.

Recovery 100%,

Dark green chlorite containing laths and cubes of
talc {white) and COs («<10%). Some of this section
is the lighter talcose marble CO;~30%.

Recovery 100%,

Light f“’ talcose msrble. COs white to flesh
colored, €0, >S0%. Cere badly ground up.
Racovery B50%.

Light to dark grayish green talcose marble. COs
about 30%. Underlain by 1.3 £t of crenulated
chlorite schist ("blackwsll") which becomes bio-~
titic and grades into 3 garnetiferous quartz-
biotite schist.

Recovery 100%.

A-8
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Exhibit 1 - continued

DD 36-67 B

Interval . Description
(£t)

899,2-405.5 - Top part almost solid chloritic talc schist. Be~
low this is a spotted to mettlad tale marble. COs
. augen have black specks or "muclei" overlain by
chlorite schist with some talc. Overlain by
quartz-biotite schist.
Recovery 86%.

405.5-431 Mottled dark grayish green and cream talcose uir-
ble. COJ .m“t m'
Recovery 43%.

421.5-425.5 Mottled dark greesish gray and cream talcose
narble. COs up to 50% nwrar One 2 in. band
present - white rather than fleshy cream color.
Recovery 1005.

425,.5-430.5 Mottled light greeén, dark m.'un:l.lh YRy and cream
talcose nrbh COq about 30%. Som light apple
green talc -trinnz-s.
Recovery 1

430.5-435.5 Nottled dark greenish gray and cream tzleose
marble. COp about 35%.

Recovery 100%.
435.5-440 Nottled and banded dark m-nuh gray and cream
. talcose marble. about 30%. Somwe "algal”

structures at 437-438 ft.
Recovery 100%, :

440-444.5 NMottled dark greenish gray amd cream talcose
marble. COs about 50%.
Recovery 73%.

444.5-481.2 Mottled dark gresn and cream talc carbonate
(marble) underlain by at least 3 ft of dark green
pure talo-chlorite schist. COs in upper zone less
than 235%.
Recovery 70%.

-'----'-l_l-.l".
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Interval
(£t)

Exhibit 1 - continued

DR 36-67 H (continued)

Description

451.2-487.8

457.8-465.8

I"’I.II".I.....{H

Protected Document-Subject to Protective Order

Dark and light-green banded talc~chlorite schist
with about 2 ft of talcose chloritic wmarble in
center of section. Bands of tale are the light

apple green. Core mostly “samsbers” of schist.
Recovery 70%.

Mottled dark greenish gray talcose marble. COy
about 50%. Underlainm by 6 in. Of pure chlorite
schist (sharp contact) underlain graduvally by bio-
tite~chlorite schist (8 in.) underlain by calgar-
eous quartz-biotite schist. 6 ft down is a 1 ft
layer of quartzite with a few bilotite stringers.
Quartz-blotite schist belov this. Hole bottom
477.8 2t.

Recovery 100%.

A-10
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Bxhibit 1 - continued

DDH 37-67 B

Interval Description
(£t) :

362.6-367.5 Black quartz-biotite schist, 1 in. quartzite, 2
£t black quartz-biotite schist, 3 in. chlorite-
biotite (?) schist, 1.5 ft very dark green
chlpritic talec, underlais by wottled gnd spotted
dark greenish gray asd crems tajlcose msrble. COs
in this portion about 50%. :

Recovery 95+%.

367.5-817 Mottlsd to bapvded, light to dark green apd grayish
green, talcoss marble, COs shout 30%. Bome of the
augen of earbonats have dark nuclei. :
Recovery 61%.

377-386 2 1t of blaek talcose (?) or chloritic (?) biotite
Yciunder” overlain by = light nish gray talc
carbonate gneiss. about + Talc is present
as the light apple green in many zones.

Recovery 81%.

388-3886 Mottled, spotty dark greenish gray and cream talc
marble. COs greater than 50%.
Recovery 100%.

389-384 Banded and mottled dark g;:y t0 dark greenish gray
chloritic talc marhble. about 25%. Chlorite
abundant. s
Recovery 100%.

394.399 Mottled to banded, light to dark greesnish gray
. talc warble with some round single crystal blebs
of carbonate. COp probably-slightly less than
50%. Some light apple green talc present.
Recovery 100%.

398-404 Spotted to mottled, light to dark greepish gray
talc marble, Much light greem talc. Carbonate
probably alightly less than 50%. Some specks of
biotite digpexsed here apd there in the core.
Recaovery 100%.

O
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Exhibit 1 - continued

DDH 37-87 H (continued

Dascription

404-409

409-414

414-419

419-424

424-429

429-434

434-439.2

439.3-491

439.2-444

Mottled dark greenish gray and cream talc marble.
CCs about 39%.

Racovery 100%.

Splotchy durk greenigh gray tads marble., COs oC-
curg as blebg —1 in. and a couple of 2 is. zones
of coargely crystalline (. 4 eouple of thin
zones of apple green tale.

Recovery 1 .

Mottled dark greenish gray and gray talcoes mar-
ble. COs gbout 28%.
Recovery 100%.

Gray to dark greenish gray talcoss chloritic mar-
ble. COs probably greater than 50%.
Recovery 100%.

Mottled dark green and gray talcose chloritic
marble. COs probably about BOR 4n bands and
swirls. Sort of a gray verds antigue.
Recovery 100%.

Dark green taleo;e chloritic warble. CO3 prob-
ably 10% or less. Chlorite abundant.
Recovery 100%.

Dark green to gray talcose, chloritic marble.
Carbonate leas than 25%. .
Recovery 100%

No sample - Verde aptique marble with s fev % in.
talc veins within 9 £t of the top and bottom of
this gone. The green matrix appears to be mostly
chlorite, bands asnd swirls of carbonate. Some
minor talc. Looks a lot like the "talc zome" in
DDH 38.67 R.

Recovery 100%.

Mottled dark gresn and white tale—ehlorite‘ marble,

Verde antique. PFairly hard.
Recovery 1305.
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Exhibit 1 - continued

DDH 37-67 K (continued)

Interval Deseription
(£t) .

444-449 Dark green and white talc-chlorite marble. COy
>50%. Fairly hard rock.
Recovery 100%.

449-484 Dark green and mottled white talc-chlorite marhle.
Verde amtique. COp <50%. Uome small “cut and
£111" type structures at 4852 f¢.

Recovery 100%.

476481 Dark greed talcose chlorite marble. Verde anti-
que. Mipor talc content. Carbomate in white
gtreaks.

Recovery 100%.

481-486 Dark green talcose chlorite marble. Verde anti-
gque. COs in white bends and swirls about 25-30%.
Recovery 100%.

486-491 Dark grees talcose chlorite marble. Grades down
fairly gquickly into light to dark greenish gray
tale marble. €Oy in bands, swirls and spota.

. Bome minor veinlets of talc.
Recovery 100%.

491-497 Mottled and banded talcoss marble. drades from
light grayish green at the bhottom into dark green
verde sntique at the top. Talc content decreases
upwards, chlorite and carbonate content increases.
Carbonates found in bands and veins.

Recovery 100%.

497 -808 Mottled dark greanish gray talcoss marble. CO,
about 25%. Some struc s which resemble snail
fosstls (see mark at 3502).

Recovery 67%.
505.513 Dark grayish green mottled talcose marble. €0,

about 850%. Many structures which look like relict
sedinentary features.
Recovery 67%.
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Interval
(2t)

Exhibdit 1 - continuved

DDE 37-67 E (continued)

Description

513-518

518-523

888.2-523

“.-.-.I-..I'......‘..

2.in. dark green mudstons at 315.2 sape as in DDE
38 at 494 ft. Mo alteration on it or around it.
Core is dark grayish greem and gray talcose marble.
COs about 80%.

Recovery 100%.

Dark greenish gray talc schist. Carbonate prob-

ably up to 25%. Xntersperses throughout the talc,
Recavery 100%. :

Dark green talc schist with some pinor (<26%) car-
bonate blebs and mottling. Some 4 in. veinlets
of apple green talc. Underlain by 3 ft of impure,
muddy, biotitic chlorite gohist which grades into
a quartz.biotite gchist.

Recovery 100%.
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IDE 39-67 E

Intervai
(zt)

Exhibit 1 - continued

Deacription

454-459°

459-489

469-479

479-484

484488

489-495

495-800

500-508

805-810

'n-f--n-‘-.'a'...n:l

Protected Documaent--Subject to Protective Order

Dark gray talcose chlorite schist and white car-
bopate sections up to 2 in, Overlaim by quartz-
biotite schist which has bands of quartzite up to
2 in. thick present. No immediately obvious
differsnce between the hamging wall (this Sampla)
and the footwall rocks.

Recovery 30%.

White to ;rocniih sray chloritic talc schist.
Some carbonate augen.
Recovery 48%.

White to greenish gray talc schist.
Recovery 45%. .

Gray to grsenish gray caloareous talc schist. Augen
of carbonate up to 1 in. diameter. COs about 25%.
Recovery 84%.

Gray to greenish gray talec schist. Augen of car-
bonate up to 1 in. diameter. COs about 25%.
Recovery 84%.

Gray to greenish talc~carbonate schist. COy up
to 50%. Au of COs up to 1 in, dismeter.
Recovery 84%. ) .
Dark gray to greenish gray talc-carbomate gohist.
COs sbout 25-40% of rocks. Some small nuclei
(dark) in the white OO, augen which are up to
3/4 in. in dianeter.

Recovery 100%.

Dark y to greenish gray talc-carbonate schist.
COp = with augen up to 1 in.
Recovery 100%.

Dark gray to gresnish gray talc-carbonate schist.
Augen sualler and more pleatiful. COp -SO%,
Some alwost clanx apple green translucent talc
pressnt.

Recovery 100%.
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Interval
(£t

Exhibit 1 -~ continved

DDH 39-67 H (continued) i

Description

$10-516

515-520

$20-528

525-530

§30-338

535-540

540-548

545-549

EELERENRENRCRNENERNYF N

Protected Document-8ubject to Protective Order

Dark gray to greenish gray talc-carbonate schist.
COs ~30%. Some transliucent apple green talc
present.

Recovery 100%.

Dark bluish gray to greemish gray talc-carbonate
schist. Mottled with small (& im.) augen of car-
bonate goms of which have black “nuclei”.

_ Recovery 100%.

Bluish gray to greenish gray talc-carbomate
schist. COs augen about 25-30% of roek. Com-
tains a couple of 1 in. bands of apple graen
tronslucent ¢alc.

Recovery 100%.

Bluish gray to greenish gray talc-carbonate
gschist. Some § in. augen of COs contains black
“nuclei”. COp about 30-~-40%.

Recovery 100%.

Banded dark bluish to greenish gray and white to
gray tale-carbonate schist. Almost gneissic., COs
about 30R%.

Recovery 100%.

Dark gresnish ay' talc-carbonate schist. Crystals
of carbonate ~§ iu. (0, about 50% of rock.

¥ottled greenish gray and white talc-carbomate
schist. About sor 2&1 in bands and blebs. B8ome
n -y

of the COy auge n.) bave dark "puclei".
Recovery 100%. :

Grades from banded and mottled white and green-
ish gray talc-carbonats into 6 in. of extremely
soft talc-chlorite schist. This is underlain by
veraicular chlorite schist. 2 in. of coarse
grained quartsite at base 0f talc and chlorite.
Beneath this is a quartn-biotite schist with dis-
tinct bands of gquarte plus mixed zZone® quartz and
biotite.

Recovery 100%.
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Exhibit 1 ~ continued

Amags

DDH 40-67 R
Interval Description
(£t) .
488-498 Green to brownish green chlorite-talc Schist.
Carbonates —~2%%.
Recovery 39%.
4965085 Gresn to brownish talc-chlawrite schist. Up to
35% carbonstes.
Recovery 30%.
A~17
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Exhibit 1 - continued

PDH 41-67 E
Interval Degcription
(£t) )

594899 Grayish grees talc schist. Minor carbonates.
Recovery 100%. .

399-604 Dark greenigh brown chloritie talc schist. Car-
bonate —~25%.
Recovery 100%.

6804-808% Greenish gray chloritic talc schist., (Chlorite

about uguls talc in amount.) Abundant carbonate.
(Up to 25%), :
Recovery 100%.
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Bxhibit 1 -~ continuad

DD 44-67
Interval DPescription
(£t) ‘
299-304 Black to durk greenish brown chloritic biotite
schist. Noa tzlcose. :
Recovery 100%.
304-300

Dark brown to greenish browa ehlorite schist.

Some biotite, BScme thin sixingers of carbonate
and quartzite. Non talcame.

Recovery 100%.

- - A e ._‘,"
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Exhibit 1 - continued

DDH 45-587 H
Interval Description
(£t)
903-905 ‘Dark brown quartz-biotite schist with some } in.

erystals: ‘of ‘green acti
grained quartzite, Non
Recovery 18%.

+: 4 in., of coarse
€.
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Exhibit 1 - continued

DDH 46-68 K
Intervsal Description
(£t) P
580-586 rk brown chlorite schist. Two light colored

in. zones., Not talcose. fome carbonates.
Raeovary 100%.
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Exhibit 1 - continued

DD 49-68 A
Interval D ipti
tor escription
973-978 Gray to black chlorite schist. Coarse grained.
Some greenish zones.
Recovery 100%.
880-986% _ Dark grayish brown biotitis ehlerite schist. One

2 in. quartsite stringer. Mepetalcose.
Recovery 1l00%.

-
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.. Exhibit 1 - continued

. DDH_50-68 H
. Interval ' Description
(£t)

. 889893 Dark gray to black chlovite schist. Carbonates
~25%. Not talcose. : :
Recovery 37%.

|
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Exbibit 1 - continued
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Protected Document--Subject 1o Protective Order

DD 55-68 H
Interval Description
(£t)

602-697 Green to brownish green chloritic talc schist.
Carbonate —25%.
Recavery 71%.

897-704 " Brownish gresn to grayish n chloritiec (25%)
talc (50%) schist. About carbonate.
Recovery 71%,

704-708 Talcose gray to grayis® Brown chlorite -ch:lst.
Carbonate up to 50% in sones.
Hecovery 71%.

708-712

Dark greenish gray talc marble schist. CO, varies
from about 50% near top to less than 10% near the
base. Much apple en talc nea¥ bagce. Under-
lain by 1 £t talo~chlorite~-biotite schist
underlain by quartz-biotite schist.

Recovery B4%.
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EXHIBIT 2
PETROGRAPHIC EXAMINATI(NS
Glogsary: The following definitions of terms used to

describe rocks and thin sections are furnisbed for the coaven-
ience of tbe reader.

Foliation -~ A laminated structure resulting from segregation
T of different mimerals into parallel layers.

Schistosity =-- Synonomous with foliation when used to describe
e structure of schists,

Lineation -- Narrow streaks of minerals, or mineral nte,
Ung through a rock as discontismous but parallel lines.

Spar Type %r% pates -- A carbonate particle that has not been
granuls y 1.8., uncrushed (or possibly epigenetic)
carbonate particle.

Grapulated Carbonate ~- Carbonate particles that ave derived
Tom the crushing of larger spar type carbonmate particles.

Augen =- Large lenticular mineral graians or aggregates of
minerals which in cross-ssection have the shaps of an eye.

actrgq eusive hta%fghun -» Includes the changes that take

placd whén A rock, t was formed by relatively inteuse
metamorphism, is altered withia an environment of lower-
grade metamorphisa.

Gneiss -- A coarse~grained rock 1n which bgnds rich in granular
winerals alternate with bands in which schistose minerals
predoninate.

Schist -- A medium- oOr ‘coarse-grained metamorphic rock with
—#ubparallsl orientatioam of aicaceous minerals which
dominate its composition,

Marble - A metamorphic rock composed essentially of calcite
and/or dolomite and/or magnesite.
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Bxhibit 2. -~ continued

Curved Trains of Minerals -~ This term is used to indicate a
situation it Which Timer-grained schistose compouents
are bant around a larger mineral grainm or group of
larger mineral grains.

Schistose %;ble -- & rock containing more than 50% carbomate
P cles intermixed with seams of schistose material. .

Marble Schist — A rock containing lesz than 50% carbonate
particles intermixed with large aress ar seams of
schistose material.

Sample Descriptions: The specimens submitted for thin-
section analysis are described below, Bach rock is descrided
macroscopically, then the details of the petrographic analysis
follow. The numbers applied to the samples (such as 2H-301)
indicate the drill-hole number from which the sample was taken
(i.e., drill hole 3-87H) and the depth within that hole at which
the sample was taken (i.e., 301 feet). ZXlevén holes were dr:lli.od
in 1966 (1-66H through 11-86H) but the core was not retained,

In 1867, drilling commenced again with hole No. 1-87H. All of
the sample- numbers used berein refer to drilling during 1967
and 19068, |
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Exhibit 3 - continued

Specimen 3B-301;

In hard specimen this is a grayish black rock exhibiting a
schistose structure. The grayish black groundmass is fine grained
and contains some light brownish gray particles, possibly garnet,
ranging in size from 1.0 to 6.0 mm, The wekistose structure
appears in curved mineral trains around these larger particles
giving the rock an augen schist appearance.

In thin section the rock consists of a moderate amount of
lineated mica laths (possibly vlotite) intermixed with a moderate
amzount of gramulated quartz and a minor smount of granulated
feldspar particles (Photomicrograph 14A). All minerals show some
degree of straining. The light birownish gray phenocrysts poted
in hand specimen appear asg fine-grained, opaque, clay~like
particles with chlorite inclusions progressing fron the contact
with the host rock inward (Photomicrograph 1B). It is possible
these phenocrysts may be highly vt'nthored garnet crystals that
have undergone roil type abrasion during metamorphism. This
rock may be classified as a garnetiferous gquarts~biotite augen

. schist.

A-27
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Photomicrograph No. 1A. Specimen 38-301 shoving granulated

quarts grains and lineated biotite laths foraming a schistose
texture.

Photomicrograph No. 1B, Bpecimen 2H-301 showing a highly
westhered garnet? crystal with an irregular chlorite inclu-
sion (portion outlimed with dashed line). The lower quarter

of the photomicrograph is apothsr portion of the host roeck
similar te photomicrograph No. 1A.

Seale
Sad Crossed polarisers

0.1 mm
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Exhibit 2 - continued

Specimen 6H-139:
In hand specimen this is a medium light gray porphyritic

rock containing many moderate yellowish bLrown carbonate particles
that range in size frox 1.0 mm to 2.5 cm. Grayish black schistose
seanms ranging from 1.0 to 4.0 mm wide are mni in the rock as
curved mineral trains around the larger ecarbwmate particles.

Some embayment of these dark schistose ssmms into the carbomate
particles is apparent.

In thin section the ?ock consists of a major amount of l
carbonate particles ranging from granulated masses having grainm
sizes ranging from 0.1 to 1.0 mm to. large particles measuring
aver 1 chi. Thess are the phenocrysts noted in hand specimen.
There is a moderat‘:e amount of chlorite occurring as laminer
senan Pillings (Photomicrograph 2). These are probably the dark
gray seams noted in hand specimen., A moderate amount of tale
was noted that occurs mainly as fgl.nn—sraiud foliated masses
intermixed with: fine-grained chlorite. This probably makes
up the bulk of the medium light gray host rock moted in hand
specimen. Some platy tale grains were noted in the foliated
fipe~grained talc and chlorite intermixture. These plates were
elongated and tended to subparallel the foliated texture. This

rock may be classified as an schistose augen marble.
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Photomicrograph No. 2. Specimen €H-130 showing a
foliated mixture o0f talc apnd chlorite A, a

chlorite seam (B) and variable sized carbonate
particles (C).

Scale
Sammdd

Crossed polarizers
001 mm
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Exhibit 2 - continued

Specimen 8H-141; . . . . L.

In hand specimen this is a medium light gray rock exhibitiag
curved mineral trains of echistose material around grayish orange
carbonate eyes rapging from 3.0 mm to 1.3 cm. Thin grayish black
seans were poted in the rock that parallel the foliation and
are in contact with most of the phonocryl_tt.

In thin section the rock consists of variable sized carhonate
particles, some ranging over 1.0 cm, set in a fiwe-grained
foliated matrix of intermixed talc ame chlorite. These are . .
probably the dark seams noted inm hand specimen. Most platy talc
occurs as elongated particles subparalleling the schistosity of
the fine-grained tale-chlorite pmixture. A few individual tale
plates were noted that were surrounded by the curved miveral
trains (Photomicrograph 33. This rock may be classified as a

marble augen schist.
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Phrotomicrograph No. 3. Specimen 8H-141 showing irregular
platy talc grains (A) set in a fine grained foliated
matrix of talc and chlorite (B). Note curved mineral
traing of the fine grained talc and chlorite inter-
nixture around the platy tslc grains.

Scale . Crossed polarizers

Smapat

0.1 am .
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Exhibit 2 - continued

Spe<i~an 8H-150;

In hand specimen this rt;ck is characterized by a large,
fine-grained, bluish gray to bluish white, deanse zone surrounded
by pinkish gray carbonate eyes about 6.0 mm in diameter. These
augen are surrounded by many grayish black achistose curved
mineral trains.

In thin section the rock consists af & major mmount of
fine-grained foliated talc that is probably intermixed with fine-
grained chlorite. Some platy talc wa® noted that oceurred as
elongated particles and paralleled the foliation (Photomieragraph
4). The carbonate particies in the rock occurred as f£ine-grained
aggregites and as relatively large crystals, Some fine-grained
carbonate may be intermixed with the fine-grained talc and
chlorite. Chlorite was also noted comcentrated in schistose
curved mineral trains throughout the rock. This rock may be
classified as an augen marble schist.
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Photomicrograph Ro. 4. Specimen 6H-150 showing elongated
laty talc grains (darker sreas) set in a fine grained
Zolutad mizxture of talc and chlorite.

Scale Croaged polarizers
[Ny J

0.1 mm .
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Exhibit 2 - continued

Specinen GH-187:

In hand specimen thig iz a greenish gray schistose rock
with a bluish white band ranging from 1.0 cm to 2.0 cm wide.
One large white carbonate grain was noted that measured 1.0 cm
by 0.% cm. The schistosity curved around this carbonate grain.

In thin section the majority of the Yook was composed of a
fine-grained foliated material believed to be primarily talc
with intermixtures of chlorite. Some platy talc was moted that
occurred as elongated pu’tic.lu subparallel to the tountioa' of
the fine~grained talc and chlorite. Carbonate in this slide
was relatively ainor, occurring primarily as large, isolated
grains, Many embayments of the fine-grained, talcose, foliated
material imto the carbonate particles were noted. Chblorite also
occurred as isolated thia seans apd appeared, optically, to be
concentrated at the contacts of the fine-grained talcose material
and the carbénte particles. To confirm this point, an electron
microprobe traverse was made across an embayment of the fine-
graiped talcose material into a carbopate particle (Photomicro-
graph 5). The line X-X' on the pbotomicrograph is the approxi-
mate line of traverse, ¥Yigure 1 shows the results of the line
scans for the elements Ng, Al, and S1. As can be noted the
acan for Mg shovs a slight drop in intensity across the talcose
sean area indicating a slightly lesser amount of Mg in the

talcose Semm than in the carbonate particles. The scan for 8i
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Exhibit 2 - continued

SHOWS a-dristie increase acrose the talcose sesm and -t"he sc;;li.zb-r
Al shows increases at the boundaries of the fine-grained talcose
seam and the carbonate particles. In essence the above indicates:
1. The carbonate particle is magnesits - MgCOs, -
2. The bulk orf the talc seam contaims primarily Mg and
Si indicating talc - Mg, (ON),{(Si30g)a.
3, The contact areas between the fime-graiasd talcose
embayment and the carbonate particle contain Mg,
Al, and 83 indicating 2 chlorite type -~
¥gl4.9~5.3] A1(Big g 3 ghlg g.3,7)010(0M)g.
This rock may be clawsified 'as a talcwchlorite augen schist.
The concentration of chlorite at the talc-carbomate comtact

ﬁdicates some degree of retrogressive metamorphism.
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Photomicrograph No. 5, BSpecinen 6H-167 showing a fine
graised talc-chlorits embayment in a carbonate
particle.

(A) Pine grained talc-chlorite imtermixture.

(B) Magnesite, MgCoa, particle.

(C) Chlorite seam.

(D) X-X' approximate electron microprobe

traverse shown in Figure I,

Scale Crossed polarizers
0.1 mm
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Pigure 1
Blectron Microprobe Traverse Across Line X-
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Figure 1
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Exhibit 2 ~ continued

Specimen 6¥-169:
In hand specimen this is a medium dark gray foliated rock

containing numerous yellowish gray carbonate eyes. These eyes
range in size from 1.0 mm to about 2.0 cm. Dark grayish black
thin schistose seams occur as curved mineral trains around the
carbonate eyes.

In thin section the specimen consisted of major carbonate
and moderate talc and chlorite. About ome-half of the carbonats
occurred a8 large grains that were partially.or wholly shattered
along crystalline boundaries. The other half occurred as
granulated area®, some subparalleling the foliation of the host
rock. The host rock was a fine-grained foliated mixture of tale
and chlorite with some recognizable thin chlorite seams. Some
platy-tale grains were noted that were elongated and tended to
tollov the schistosity of the fine-grained talc and chlorite
nixture. This rock may be classified as a schistose augen

marble.
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Exhihit 2 - continued

Specimen 6H-176:

In hand specimen this is an olive gray rock containing some
carborate eyes ranging in size from 1.0 mm to 7.0 mm. The
Specimen contains sowe indistinct grayish black seams. The
foliation is not as pronounced as in previous samples,

In thin section most of the specimem comsists of platy-
talc grains intergrown with about equal amoumts of fine-grained
talc and chlorite (Photomicrograph 8). A finer-grainéd tale
and chlorite is somewhat foliated and a few isolated elongated
platy-talc grains paralleling the foliation were noted. The
larger platy-tale grains, as shown in Photomicrograph 8,
invariably bave many fibrous-talc, and possibly tremolite-
actinolite inclusions. The carbonate occurred as isolated grains,
some of which showed embayments of the finer-grained talc and

chlorite, Some distinct, thin, chlorite seams were noted
occurring as curved mineral trains throughout the specinen.

This rock may be classified as a talc-chlorite schist,
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Photomicrograph N¥o. 6. Specimen 6H-176 showing associa-
tions of platy tale grains with fibrous inclusions (&),
finer grained intermixtures of talc and chlorite (B)
and a carbonate parxticle (C).

Scale Crossed polarizers -

ov—

0.1 om
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Exhibit 2 - continued

Specimen 24H-507C:

In hand specimen this is a grayish black very-fine-grained
rock showing a very-fimely-divided foliation, Some very thin

bluish white intermittent seams were noted that parallel the
foliation,

In thin section the specimen consistag almost wholly of
folinted chlorite particles., Intermixed with thie foliated
chlorite was a minor amount of platy tale that temded to sub- -

parallel the foliated texture (Photomicrograph 7). No carbonate
particles were observed.

-uuunﬂﬂ..

A trace amount of small lath-like
biotite particles was noted intermixed with the chlorite., This

rogck may be classified as a chlorite schist.

et e v weaw el e  eaup SN
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Photoricrograph No. 7. Specimen 34H-307C showing platy
" talc grains (A) in a foliated.chlorite matrix (B).

Scale Crossed polarizers

tmmgns
0.1 mm
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Exhibit 2 - continued

Specinen 34R-518: -

In hand specimen thig 1S a2 foliated rock containing carbonate
augen ranging in size from 2.0 am to 1.5 cn., Grayish olive and
light bluish gray seaus ranging from 0.1 mm to 5.0 mm wide occur
as curved mineral trains around the carbomate eyes.

In thin sectiorn the sp-'gimn consiste of fine-grrined,
foliated-talc and/or chlorite aress and other distinct thin
foliated seams that appear to be primarily chloritic. 4 moderate
amount of carbonate, cccurring mostly as relatively ﬂng-gra.ined

aggragates, tends to be lineated and subparallels the foliated rock
texture. Very little embayment of the f:l.nc—ﬁ-nined talc and
chlorite into the carbonate was noted. This rock may be

clasgified a8 an augen marble gchist.
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Exhibit 2 - continued

Specimen 35H-~153: . .. —

L TR

In hand specimen this is an extremely fine-grained, grayish-
black aphanitic rock, In reflected light some very tiny white
orystals were noted.

In thin section the rock consisted of highly strained,
subparallel feldspar laths set in an extremely fine-graiped and
highly-weathered groundmass (Photomicrograph ®). - High magnifica-
tion examination of this groundmass suggested it to be composed of
a felty mat of extremely fine-grained feldspar laths possibly .
intermixed with quartz, clay, and a glassy phase. Some eroded
talc or chlorite plates were noted as inclusions in the rock.
These plates, in places, yielded undulatory extinction and
possessed |fibrous tale and/or tremolite-actinolite ipclusions,
Due to the high degree of strainipg and weathering no definite
rock classification could be made, but, the rock has indicﬁtions

of being a highly altered basalt,

&

4-45

‘I,i.....‘.-..-.'....'d.

J&J-0005260

Protected Document--Subject to Protective Order JNJAZ55_000016247



Photomicrograph No. 8. Specimen 35H-153 showing strained
feldspar laths set in s higbly weathered fine grained -
opaque groundmass. The outlined area is 2 platy tale
or chlorite grain.

§ea le Crossed polarizers
Swannd

0.1 nm
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Exhibit 2 - continued

Specimen 35H-164:

In hand specimen this 18 a rock showing a contact zone between
an aphapitic grayish black rock similar to 36H-133 and a schistose
grayish black rock. No distortion of the lamellae are apparont
at the contnct. There appears to be an aitexred zZone in the
aphanitic grayish black rock along the cémtact. This zone is 3n
the form of a slightly lighter colored band about 4.0 mm wide.

In thin section the schistose rock appears gimilar to 28-301
(Photomicrograph 1) except the biotite laths are not as well
defined. The schistose rock consists mainly of lineated biotite
laths intermixed with granmulated guartz and lesser amount of
feldspar. Some degree of straining was noted in almost all
crystals. The dense aphanitic contact rock is very similar to
the veathered bnrsalt noted in 35H-153. MNost of the contact

zone ig sharp but in 2 fevw places frayed ends of the biotite yere
noted extending into the basalt, In oms area & xenolith of
schist was noted in the basalt (photenicrogrnph.s). A definite
flow-structure linention of feldspar laths around the xenolith
ig apparent, indicating the basalt was intruded into the schist,
A bigher concentration of fine-grained, opaque, weathered material
was noted in the basalt in the vicinity of the contact, Some
irregular chlorite blebs were also poted in the schist., These

factors may indicate some degree of hydrothexmal alteration.
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Exhibit 2 - continued

This rock may be classified as a contact between a basaﬂ and a .
quartz-blotite schist.
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Photonicrograph No, 9. Specimen 35H-164 showing the
contact hetween the quartz biotite schist (A) and
the basalt (B). (X) is a xenolith of the quartz
biotite schist in the basalt.

Scale Crossed polarizers

| S
0.1 mm
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. Exhibit 2 - continued

Specimen 35H-223A:

In hand specimen this is a grayish black rock possessing
finely defined schistosity. There is a large quartz particle
in the rock about 1.5 cm in diameter. Also in the rock is a

’ milky white band about 0.5 mm wide directly underlain by a black,
dense, fine-grained zone about 0.5 mm wide, Some very thin
stringers of a bronze colored metallic were visible throughout
the rock. These metallic stringers were parallel to the
foliation in all cases,
‘ In thin section the bulk of the rock consists of sub-

parallel laths of chlorite and lesser amounts of biotite that

amounts of feldspar. There are sowe relatively large biotite

grains that are not oriented with the foliated texture. The

black, dense, aphanitic zone noted in the hand specimen is
' tremolite~actinolite (Photomicrograph 10). The milky white
zone directly overlying the tremolite-actinolite zone is a
granulated mixture of quartz and straimed feldspar. The large
particle noted was quartz. The thin metallic seams noted in
the hand specimen were opaque and could not be positively
identified in thin section. This rock may be classified as a

chlorite schiat with inclusions of tremolite-actinolite, quartz

‘ I are Intermixed with areas of granulated guartz and lesser

and granulated mixtures of quartz and feldspar.
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Photomicrograph No. 10. Specimen 35H-223A showing
radiating tremelite-actinolite crysta 1s.

Scale Crossed polarizers
P

0.1 mm
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Exhibit 2 ~ contipued

Specimen 35R-2738:

In hand specimen this is a grayish black, fine-grained rock
exhibiting very finely defined schistosity. A few very thin
metallic seamns are present that parallel the schistosity. A
few subspherical, light brownish gray phamgcrysts were noted,
These may be altered garnets. A thin dark essm about 0.2 mm
wide was noted transversing the rock. 4 alightly lighter colored
zone about 5.0 mm wide wag noted on either gide of this seanm, .

This zone contains many indistinctly defined weathered garnets.

In thin section the majority of this rock consisted of
schistose biotite and chlorite laths ini':ewxed with granulated

quartz and lesser amounts of feldspar, Some larger blocky
blotite grains were noted that did not follow the foliation of
the rock (Photomicrograph 11). The dark seam noted in the hand
specimen was a ribbhon~like, first-order-grey seam exhiditing
wavy extinction. It could not he definitely ascertainved whether
this seam was talc or highly strained quarts. The lighter
colored 5,0 an zones on either side of this seam consisted

primarily of granmulated quartz graips with 2 much lesser amount

subhedral isotropic particles, presumably garnets, are concentrated
in these zomes. These garnets are speckled throughout with a dark

opaque, very fine-graimed material. In some garnets this _

I

l of biotite than is present in the bost rock., Many euhedral to
1
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Exhibit 2 - continued

concentration is quite heavy, In gemeral, less of this fine-grained
opaque material was poted in these garmets than in the garnets in
specimen 2H~301. This rock may be classified as a garnetiferous
biotite-chlorite-quartz schist.
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Photomicrograph No. 11. Specimen 38H~-229B showing
oriented lath like biotite (A) and oriented ir.
regular lath like chiorite particles (B) set in
a fine grained quartz matrix (lighter areas).
%nrso blocky crystalg cutting schistocity are

lotite. .

Scale ' Uncrossed polarizers
| S}

0.1 mnm
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Exhibit 2 - continued

In hand specinen this ig8 a grayish black, fine-grained rock
exhibiting a finely-defined schistose texture, There are some

very thin, lighter colored seams throughout the rock that

prrallel the schistose structurs.

In thin section the overall appearanoce of this rock was
similar to 35H-223B. There were soue seams showimg more chlorite
and biotite than in 35H-223B. JIn this rock there are sowme secams
that are compoged mostly of granmilated quartz with very little

chlorite. Thess are probably the thin, lighter-coloresd Seams

poted in the hand specimen. The bulk of the rock may be classi-

, fied as a chlorite-biotite~quartz schist. In certain restricted

areas it could be classified as a biotite-chlorite-quarts gneiss.
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Bxhibit 2 - continued

Specimen 35H-308:

In hand specimen this is a dark, greenish-gray fine-grained
rock exhibiting a definite schistose structure, There'are
several variable-sized grayish blagk seams in the rock that
parallel the schistose structure. A Sew warbonate eyes were
noted that ranged from 0.5 to 3.0 mm.

In thin gection the rock consists prienrily ef very fine-
grained foliated-talc and chlorite particles. A fev imolated,
elongated platy-talc grains were noted that were subparallel
to the schistosity of the rock. Chlorite was also poted
concentrated in seams and as curved mineral trains around the
carbonate augen in the rock. These chlorite seams generally
paralleled the host rock schistosity. The overall texture of
the rock is gimilar to apecimen 6H-180 (Photomicrograph 4),
but bhad only a minor amount of isolated earbonate particles.
This rock may be classified as a tale-chlOrite schist,
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Exhibit 2 - contimued

Specimen 35¥~400:

In hand specimen this is a fine-grained, dense, grayish-
black rock exhibiting ; vary-fi_nely-derincd schistoge structure.
A minor amount of small, elongated inclusions were noted that did
not parallel the schistosity of the Sost rack.

In thin section the rock congists of & felty, sublineated
mass of primarily chlorite crystals with laseer amounts of.
felty sublineated talc. There are some relatively large lath-like
inclusions of fine-grained talc and/or chlorite (Photonicrogra'ph -

' 12). These laths do not parallel the lineation of the host rock.

This rock may be classified as a chlorite schist.
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Photomicrograpk Xo, 12. Specimen 3%H-400 ghowing a large
inclusion composed of fine grained talc and/or chlorite
cutting foliation of host rock.

Scale Crossed polarizers

Sommam

0.1 nm
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Exbibit 2 - continued

Specimen 36H-437:

.

In hand specimen this is predominantly a dark greenish gray
rock exhibiting some degree of curved mineral training of dark
greenish gray, dark gray and greenish gray schistose seams
around some large, rather indistinct, very=iight-gray carboa&to
eyes ranging from 1.0 mm to 1.0 cn. A »ather large, vory-lizht—
gray zone cuts the rock. 7This zone may %® composed of granulayr
carbonate particles.

In thin section a major amount o¥ the slide was couposed'of
an intermixture of fine-grained schistose talc and chlorite, A
mipor amount of elongated platy-talc grains were noted intermixed
with the fine-grained schistose talc and chiorite., They tend to
parallel tbhe foliation. A moderate to major amount of carbopate
was noted, The carbonate occurrsd as large particles and as
finer-grained eyes that tend to folow the lineation of the host
rock. Some thin chlorite seaus were noted throughout the slide
that paralleled the lineation of the host rock and accurred as
curved minerals trains around the carbonate particles, This rocé

may be classified as an augen marble schist,
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ﬁ:htbit 2 -~ continued

épecinen 38H-438;

In hand specimen this is a du-k. gray to dark greemish gray
foliated rock containing some very large carbonate grains. These
carbonate grains range in size from fine, granmulated material
concentrated in a seam about 6.0 mm wide to individual phepo-
crysts 2.8 to 3.0 cm iz diameter. Sone smrved niberal training
of the schistose phase around the carbomate graims was noted.

In thin section this slide is very similar to 36H-437.

There was more foliated platy talc and more carbonate noted.

This rock may be classified as a schistose augen marble.
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Exhibit 2 - continued

Specimen 378-367: L.
" In hand specimen this is a dark greenish gray foliated rock

containing a large percent of large, yellowish gray carbonate
particles with relatively indistinct bound:rioa? Some of these
particles range up to 2.0 cm in diameter,

In thin uction,. the rock consigted sprdmarily of variable
sized carbonate particles, A little platy talc was noted inter-
mixed with some of the granulated carbonate zones (Photomicro!;raph
134). Felty, subfoliated areas composed of fine-grained talc
and/or chlorite were noted that tended to occur as curved mineral
traing around the carbonate areas. Photomicrograph 138 shows an
interference figure of the platy talc grain shown in Photomicrograph
18A. Talc is characterized by a 2V approsching 2°. The inter-

* ference figure ghows the biaxial figure of its maximum separation
indicating a very low 2V. This rock may be classified as a

schistose marble,

>
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138

Photomicrograph No. 13A. Specimen 37E-387 shoving a platy tale

grain (outlined) set in a matrix of variable sized carbonmate
grains.

-

Scale

St

0.1 mm

Crossed polarizers

Photoulcr;;raph No. 13B. Biaxial interference figure of platy
talc grain shown in Photomicrosravh 134
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Exhibit 2 - continued

Specimen 37H-388: )

In hand specimen this is a foliated rock exhibiting curved
mineral trains of grayisk black seans and zones of schistose:
uwaterial around medium gray "eyes” and linear stringers of
waterial that may be talcoss.

In thin Section the rock consisted seetly of a felty mass
of fine-grained foliated talc and/or chiewite grains. The chior:l.te
content appeared to be heavier in some aFeas and zones of tha
slide. A moderate to minor amount of earbonate was noted in the
slide. ¥ost carbc;natu occurred as granular messes that tended
to subparallel the lineation of the rock. No recognizable,
wholly-chlorite seams were noted in the siide. This rock may be

classified as n talc-chlorite augen schist.
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Exhibit 2 - comtinued

Spcciman 37R-400:

In hand specimen the rock appears to be predominantly a
medium gray, follated rock with stringers of greenish gray material
and some indistinct, iizht greenish gray, possibly talcose, blebs
ranging up to 1.0 ¢cm. Curved mineral traiming of the darker,
schistose, seams around the lighter colowed Blebs is svident.

In thin section this rock sppears wewy similar to 37H-367.

Ag ip 37H-367 some lineated platy tale was noted that paralieled
the lineation of the rock. There are some relatively large, dark

opaque areas disseminated throughout the slide. This rock may be
classifted as a talc-chlorite augen schist,
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Exhibit 2 ~ comtimued

Specimeén 37H-440:
In hand specimen this is predominantly a dark greenish black, )

foliated rock with some rather large, lighter colored, greenish
gray seams up to 1.0 cm wide. These seams appear to be pre~
doninantly carbonate.

In thin section the rock consists metly of fine-grained
foliated talc and/or chlorite particles mith a fairly large
percentage of interamixed, lineated platy-tale particles. Thas.o
platy~talc grains tend to parallel ihe ®chistosity of the host
rock. A moderate to minor amount of carbonate was noted. The
carbonate occurred hoth as large particles showing much embayment
of the fine-grained host rock and as finer-grained granulated
eyes subparallel to the schistosity of the host rock, This rock
may be classified as a marble schist showing a minor degree of

augen structure,
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Exhibit 2 - continued

Specimen 378-450:

In hand specimen this is a foliated, predominantly greenish
black rock that exhibits curved mineral training of grayish black
seams around greenish gray eyes ranging from 1,0 mm to 9,0 mm.

In thin section the rock comwists primarily of fine-grained
talc and/or chlorite particles that exhibit a foliated texture.
There are some linear platy-talc grains i nterntamed with, and
following the foliated mature of the fine-grained doet rock, .
Some seams of predominantly talc and some seams of predominpantly
chlorite were noted. A moderate amount of carbonate occurred as

| variable-sized syes scattered throughout the slide. Curved
mineral training of the host rock around these particles is
evident. Nany of the carbonnte particles are fractured and eroded
and many show embayments of the fine-grained tale and/or chlorite.
Some platy-talc grains were noted as inclusions in the carbonate
particles. The greenish-gray eyes noted in hand specimen must be
the carbonate particles poted in this section, The greenish color
may be due to some degree of serpentinization of the rock. This
rock may be classified as an augen marble schist or, if truly

serpentinized, as a verde antique.
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Exhibit 2 - continued

Specimen 37!!-451.:

In haud specimen this rock had a very similar appearance to
37H-480.

In thin section the rock had the same general appearance
as 37H~-450. There was ons seaw woied 4% te rock that was filled
wvith a ribbon-like mass of platy talc. @n edther side of this
platy-talc seam the schistose groundnass was wwel denser than
in the rest of the host raock (Photomicrograpbh 14). It could
not be ascertained optically whether this zone was higher in
talc or chlorite than the surrounding host rack, This rock may

be claggified 2s an augen marble schist or, if truly serpentiniszed,
passibly a verde antique,
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Photomicrograph No. 14. Specimen 37H~-451 showing
ribbon~like platy talc seam (A) surrounded by
dense zZones of fine grained schistose talc and/or
chlorite (B).

Scale Crossed polarizers
[ S

0.1 mm
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Bxhibit 2 ~ continued

Specinen 375—452:‘ -

In hand speciven this is pradominantly a greenish black
schistose rock in which there is some degree of curved mineral
training around sonme greenish gray carbonate eyes ranging inm
size from 2.0 am to 1.0 cm. Some thin grayish black seams
are preseot that parallel the foliation amd Semd to be concen-
trated at the contacts between the phenoecrysts and the host roock.

In thin gsection the host rock consists of fine-grained
foliated talc and/or chlorite particles, Curved mineral train-
ing around larger carbonate particles is evident. A few
elongated platy-tale laths were noted that parallel the foliation
of the finer particles. The carbonate occurred as & moderate to
minor amount of variable-sigzed particles. Most larger grains
shoved much embayment of the finer-grained host rock. Some

granulated carbopate eyes were noted that tended to subparallel
the lineation of the host rock. B8ome thin chlorite seams were
present. These gseams tended to be concentrated at the contacis
' of the carbonate particles and the host rock. This rock may be

classified as an augen marble gchist,
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Exhibit 2 - continued

Specimen 37H-453:

In hand Specimen this is predominantly a grayish black rock
in which schistosity is finely defined. There are several variable

sized seams of light bluish gray material in the rock that tend

to parallel the schistosity. These geams range from 0.1 mm to

6.0 mm in width,

The thin section of this rock was too thim and much plucking
out of graine was noted. What was left consisted of variable-.
sized carbonate particles intermixed with fine-grained lineated
‘tale and/or chlorite particles. This rock, based upon the above

data, may be classified as a verde antigua.
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Exbibit 2.~ continued

Specimen 37H-481:

In band specimen this is a dark grey to greenish hlack roock
exhibiting a finely defined aschistose structure. There are some
indistinct 1ight greenish gray seams in the rock ranging up to
8.0 mm wide. Some indistinct, light greemish gray carbonate
particles are scattered throughout the reck. These carbonate
particles ranhge in size from 1.0 mm to 3.0 ma. .

In thin section the' rock consists of a felty, wmbfoliated
wass of fine graing that appear to be mainly chlorite, Some
zones that appear richer in talc were noted. Some elongate
platy-~tale grains were noted that generally followed the folia-
tion of the rock. A minor amount of carbonate was noted both as
isolated crystals and as granulated seans subparallel to the
foliation of the host rock. Very few instances were noted in
which the groundmess tended to actually "mineral train” around
the carbonate particles. A mipvor amount of dark opagues were

noted ag interstitial fillings and as isolated grains, This roock
nay bc clasgified as a chlorite schist,
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Exhibit 2 ~ continued

Specimen 37H-485: : ¢

In hand specimen this is a predominantly grayish black to
greenish black rock exhibiting a finely defined schistose struc-~
ture. Numerous light greenish gray phenecoryst®, ranging from 1.0
to 2.0 mm are noted dispersed thrsughost the rock.

In thin section the rock had the same gemexal appearance as
37H-48]1 only showing a larger mumber of carbsmmbte ayes. Curved
miperal training of the fine-grained host rock arowmt these eyes
was not well defined. Thie rock may be clasgified as a
chloritic marble schist,
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Exhibit 2 ~ continued

Specimen 3TH-485: .

In hand specimen this %8 a predominantly grayish black to
greenish black rock exhibiting a finely defined schistose
gtructure. Numerous light greenish gray phemnocrysts, ranging
from 1,0 to 2.0 mn are noted dispersed thremghout the rock.

In thin section the yock had the same gemeral appearance
as 37H-481 only showing a larger number of asrbEmate eyes.
Curved mineral training of the fine~-graimed host rock around °

these eyes was pot well defiped. Thig rock may be classified
as a chloritie marble schist,
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Exhibit 2 -~ continued

Specimen 37H-487:

In thin section this rock has the game general appearance ag
37H-485, One distinct light greenish gray seam 3.0 to 8.0 mm
wide i present that appears to be perpendicular to the finely
defined schistose texture of the rock.

In thin section the rock consists ef a felty, subfoliated
matrix of fine-grained tale and/oxr chloxrite paxticles. Included
in this felty groundmass are irregular isslusions composSed of '
fine-grained talc and/or chlorite aad « woderate amount of ‘
carbonate particles (Photomicrograph 15). A very minor degree
of curved pmineral training of the fine-grained host rock around
the carbonate particles and the fine-grained talc and/or chlorite
inclusions was noted. This rock may be classified as a

chloritic talc marble schist cut by a vein which is prodon:lmﬁy '
talcose,
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Photomicrograph No. 15. Specimen 37E-487 showing
irregularly shaped particles composed of fine
grained talc apd/or chlorite (B) set in. the
felty, sub-foliated Dost rock aatrix (A).
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Exhibit 2 -~ continued

Specimen 3J7H~490:

In band specimen this rock is very similar to 37H-485 except
it contains many more carbonate particles. Ome light greenish
gray sean about 3.0 mm wide cuts the rock parallel to the finely
defiped schistose texture. )

In thin section this rock is vory'al-lllg to 37H~487. There
are a few more inclusions composed of fine-gradmwed talc and/or
chlorite and a few more carbonate particles. The 3.0 mn light
greenish gray seam noted in the hand specimen analysis eoasi.sts
of an intermixture of fine-grained talc and chlorite (taic probably
predominates) in a schistose texture. This xock may be classified

as a chlorite-talc nmurble schist gcut by a vein that is pre-

P

dominantly talcoss.
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Exhibit 2 - continued

Specimen 37H-481:

In hand specimen one-half of this rock is a dense grayish
black rock containing some light greenish gray phenocrysts about
1,0 mn to 3.0 mn in diametexr. BSome thin light greenish gray
seams that give the rock an augen typse sgpesarance were noted.
The other half of the rock consists of iswegaisr large blebs of
light greeniah gray carbonate ghot tbrowgh with wiin, dark grayish
black seams. These darker seams in the lighter portion of the
rock are randomly oriented. !

In thin section the darkm':' portion. of the rock appears very
sinilar to 378-490 but curved mineral trataing is much better
defined. The lighter area consists of variable-sized carbonate
particles., In this carbonate area, fine-grained gnarled seans
of what appear tc he predominantly chlorite with some talc ocour
between the carbonate grains. Gnarled and twisted geans of
chlorite occur at the contact hetween the carhomate and the
darkexr foliated rock. This roek'my be classified as a contact

wzone between a 6hloritic marble schist and a chloritic schistose
marble,
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Exhibit 2 - continued

Specimen 37H-504:

In band specimen this is a grayish black foljated rock that
has a greenish gray inclusion about 8.0 mm wide apd a 1light
gresnish gray carbonate eye about 1.0 cm wide. Sonme smeller
greenish gray particles are scattered thremghout the slide.
There are some concentrations of thin dawhese seams along the
carbonate contacta,
The thin section of this specimen was unusabls tor
identification. However, based upon the hand specimen analyiia, t
this rock may be classified as a chloritic marble schist,
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Exhibit 2 - continued

ggoclmn 378-512:

In thin section this is a Foliated rock containing numerous

black curved mineral trains that give the mmek an augen type of
appearance.

In thip section the rock consists of ‘!'nnhted carbonate
particles shot through and surrouaded Xy fine-grained, foliatéd
chlorite and/or talc, The fine-grajmed material is in curved:
mineral trains around the carbonmate particles, 8ome elongated
platy-talc graimns were noted in the fine-grained portiom of the
rock in which they parallel the folismtionm. This rock may be
classified a8 a schistose marble.

These carbonate eyes are surrounded by grayish black and greenish

irregular carbonate eyes that range in size from 1.0 mm to 1.0 om.
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Exhibit 2 ~ continued

Specimen 38H-404:

In hand specimen this is an aphapitic, medium greenish gray,
dense rock in which foliation could not be defined.

In thin section this rock has & sgimilar appearance to the
weatbered basalt described in 3%H-153. Thexe was a lesser a:o;mt
of dark opaque fine-grained material smkisg the felty groundmacs

of tiny feldspar lathes more obvious.
This rock may be classified as a basalt,
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Exhibit 2 -~ continued

Specimen 39H-458:

In hand gpecimen this is predominantly grayish black foliated
rock. There are a few very thin lighter colored seams in the rock
that occur parallel to the foliaiies.

In thin gection the majority of the veck consists of a
fine-grained foliated matrix of chlorite apd/ow talc. There are
some stringers and lineated i:lebs of platy tale Wigpersed through-

b

F

N
out the glide. A fow thin, definitely chloritic sasms were noted.
A minor amount of carbonate was moted as isolated crystals
containing inclusions of platy talc and fins-grained talc and/or
chlorite. This rock may be classified as a chlorite-talo schist.

o
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Exhibit 2 - continued

Specimen 39H-832:

. In hand specimen this rock contain® greenish gray carbonate
eyes surrounded by curved nineral trains of a grayish black
foliated material,

In thin section this rock had the ssme general host rock
appearance as 39H-458 but contained more amswed nineral trainimg
around carbonats particles, lesser platy tale sm# more carbonate
eyes. This rock may he classified as a chloribes@mic augen -

marble schist, .
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Exhibit 2 - continued

Speciney 39H-534:

In hand specimen this rock is similar to 39H-~532 except it
contains more and larger éyes and stxringers of greenish gray
carbonate and lesser amounts of curved mineral trained grayish
black schistose material,

In thin gection this rock appears similar to 39E-532 but
coutains more carbonate and lesser areas of foliated fipe-
grained chlorite and/or talc. The carbomte samgws from
extrenely large grains shoving embaymamt of the fime~grained ‘
chlorite and/or tazlc to granulated ‘weams and eyés that pualfel

", the foliation of the rock. This rock may be classified as a

gchistose augen marble.
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Exhibit 2 « continued

Specimen 3I9H-544:

. In hand specimen this rock contains a large percentage of
greenish gray carbonate blebs and eyes ranging from 1.0 cm to
over 2.5 cm set in a minor amount of finely defined, achistose,
grayish black material.

In thin section this rock is very similes to 39H-534 except
there is much more carbonate material awi weeh leas fine-graimed,
foliated, chlorite and/or talc. This reek may be classified as

a schistose augen marble.
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